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PROCEEDINGS 



ROYAL SOCIETY OF EDINBURGH. 



Monday, Itt Mxrch 1841. 
The Right Hon. Lord GREENOCK, V.P., in the Chair. 

The following Commimicbtions were read : — ' 
1. On the Sea-Level of the Neapolitan Coast. By Sir John 
S. Forbes, Bart. 

This paper is intended to ^ve an ticcount of the mora recent 
researches of the Italian antiquaries and geologists connected with 
the well-known temple of Jupiter Serapis at Fozzuoli, which have 
been verified in several particulars b; the author, by personal 
inspection, and extended to other parts of the western coast of 
Italy, where traces of marine tithophagi hare been found at a 
height, as al leged by Niocolini, of even 250 feet above the present 
9ea- level. 

The most interesting modern observations are those of Xicco- 
lini on the actual change of relative level of the sea and land, as- 
certained by a fixed gauge which he has observed frequently be- 
tween 1823 and 1838. In that time the land appears to have 
risen through a height of 112 millimetres or 4^ inches ; and this 
change has been progressively and not suddenly effected. 



Diqiiii.db.Googk"' 



2. On the Supposed Progress of Human Society from SaTage 
to Civilized Life, as coDnected witli the Domestication of 
Animals and the CnltivatioD of the Cerealia. By John 
Stark, Esq. 

The object of this paper is to controvert the generally received 
opinion, derived Irom the classical writers, and adopted by moat 
philosophers, that human society, in its original state, was one 
of savag'e barbarism ; and, that, in the supposed progress from 
savage to civilized life, three separate stages or gradations have 
been gone through, the one leading necessarily to the other. 
These stages, — or the hunter's life, when the food of man was pro- 
cured by the chase of wild animals, the paetorai ttate, when fioclfs 
and herds formed his chief support, and the agrieultural state, 
when grains were cultivated, — the author shews never had any 
existence, except in the Suicies of poets or the theories of philo- 
sophers. 

1. In regard to the assumption that man was created a dumb 
savage, the author states, that such a supposition is neither re- 
concilable with probability, nor consonant to reason, nor war- 
ranted by historical records. If he bad been originally dumb, 
his race never could have acquired the power of speech ; if he had 
been merely a frugivorous animal, his instinctive propensities 
would never have led him to feed on animals; and if such ani- 
mals wei:ehisdestiuedprey,itcould never happen, in the ordinary 
course of things, that he was to become their protector. If he 
had been created a savage, a savage he must ever have remained. 

2. With regard to the domestication of animals ori^nally 
wild, according to the theories of poets, philosophers, and his- 
torians, who Bu{^>0Bed this to have been the result of ages of ex- 
periment — an assumption wliich has remained uncontroverted 
till now — the author shews that the supposition of the domesti- 
cated races ever having been in a wild state, is not warranted by 
any thing recorded in sacred or profane history ; that, as far as hu- 
man history extends, the domesticated animals were man's com- 
panions ; and that an instinct of sociability, or a particular dis- 
position to dwell with men, exists in the nature of these animals, 
without which all attempts to tame them would have been in 
vaiD. The animals known as domestic were so from the earliest 
periods, and no addition to their number has been made through 
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3. The cultivation of the Cerealia, which, according to the 
philosophical theory, was an invention of civilized man, and the 
result likewise of ^es of experiment, — the author asserts to be 
an assumption without the shadow of foundation. He proved, 
from recorded facta, that the cultivated grains are nowhere found 
growing in a wild state to any useful extent ; that they die out 
in a very few years when leil to the care of nature alone ; that 
their existence depends upon their continued cultivation, and that 
their cultivation was known to the progenitors of the human 
race. 

The author considers himself to have established these proposi- 
tions, 1. That man was at his creation a civilized being, en- 
dowed with all the physical and intellectual powers necessary to 
his state as a moral and intellectual agent ; 2. That the domestic 
animals were created for his use, and obedient to his will from 
the beginning ; 3. That the cultivation of the Cerealia was 
the earliest occupation of the human race ; 4. That prior 
to the Deluge cities were founded and many of the useful arts 
practised ; and, S. That the survivors of the Deluge started 
with all the knowledge of their predecessors, the possession of 
the domestic animals, and the grains necessary to their processes 
of agriculture. 

In place of the supposed gradation from savage to civilized 
life, the author asserts, from the history and monuments of all 
ages and nations, that the general tendency of the race is to de- 
generate from a civilized to a barbarous state of society. And 
that the desolation of the mightiest kingdoms and republics of 
antiquity, — their ruined cities and neglected fields, — teach the 
lesson, that neither science nor art, neither philosophy nor re- 
ligion, has hitherto been eSbctive in stopping this downward 
progress, — this descent to barbarism and savage lift. 

The following Donatioofi were presented : — 

The Quarterly Journal of Agriculture, and the Prize-Essays and 
Transactions of the Highland and Agricultural Society of 
Scotland, for March 1841. — By the Highland and Agricvltwral 
Society. 

On the Constitution of the Resins. Parts 4 and 3. By James F. 
W. Johnston, Esq., A.M., F.R.S. — By the Author, 
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16tt March, 1841. 
Dr ABERCROMBIE, V.P., in the Chair. 

1. On the Parallel Roads of Glen-Roy, with an Examinatioa 

of Mr Darwin's Theory of their Formation, Part I. By 
Sir T. D. Lauder, Bart. 

2. On the Polarizability of Heat from different Sources. By 

Professor Forbes. 

The author of this paper states in it his belief, that the cari- 
ous fact formerly announced to the Society of the greater permea- 
bility of mica, laminated by heat, to heat of low temperature, 
contrary to the usuaF character of the same substance (a property 
which be haa since extended (see Proceedings, Jan. 1840) to 
changes of mechanical conditions of surface), may very probably 
explain, as M. Melloni anticipates, the difference in point of fact 
long contested between them as to the equal or unequal polariza- 
bihty of heat from different sources. 

3. Account of the Fossil Species of the genus Solarium, La- 

marcli, found in the Supercretaceous group in Italy. By 
M. le Chev. Michelotti of Turin. Communicated by Dr 
TraiU. 

This genus of shells belongs to the Claas Gasteropoda <^ 
Cuvier, and to the family Turbinacea of Lamarck, of which the 
general character is to have the shell turreted or conoid, trith the 
aperture rounded or oblong, and the margin disunited. 

M. Michelotti was induced to undertake the examination of 
the fossil Italian species of this genus, from the doubts prevail- 
ing regarding the identity of some of the species in the writings 
of authors. He describes in all ten species, which are found in 
the neighbourhood of Turin, of which four have not been pre- 
viously noticed. The four newly described species are Solarium 
neglectum, S. pulehelltun, S. Lyeliii, and S. humile. Two of the 
other species described, viz. iS. Straminewn, Lamarck and S. lu- 
teum, have their living prototypes,— the first in the Indian and 
Mediterranean Seas, and the second in the seas of New Holland. 
The Other species are, — 
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Solaiium pseoda^penpectiviun, Brucchi. 

nmbroaom, Brongniut. 

mUlagranum, LcoMrck. 

cuwlicalatam, Lwn&rck. 

Id illuatration ofhia paper.M. Michelotti has sent drawings of 
each of the species he describes, in three different positions, so as 
to shew all the characters of the shell. The references to au- 
thors who have mentioned the species (or sjnonyms) seem very 
complete 

The following Donations were presented : — 
Journal af the Asiatic Society of Bengal. No. 100. 1840. — By 

the Society. 
Mittlere Vertheilung der Warme auf der Erdoberflache, nebst 

Bemerkungen uber die Besttmmung der mittleren Teniperu' 

tur. Von Wilhelm Mahlmann, — By the Author. 
Hemorie della Aeale Aocademia delle Scienze di Torino. (Serie 

SecondiQ. Tomo ii. — By the Academy. 
Philosophical Transactions of the Rojal Society of London for 

the year 1840. Farts 1, 2. — By the Royal Society. 
Proceedings of the Royal Society 1840. Nos. 41, 42, 43, 44. and 

45. — By the Royal Society. 
Report of the Ninth Meeting of the British Association for the 

Advancement of Science, held at Birming'ham in Augiist 

1839. — By the British Aisodation. 
A Supplementary Report on Meteorology, presented to the Meet- 
ing of the British Association in 1840. By Professor Forbes. 

— By the Author. 

hth April, 1841. 

Sir T. M. BRISBANE, Bart., G. C. B., Pres., in the Chair. 
1. On the Parallel Roads of Glen-Roy, with an Examination 
of Mr Darwin's Theory of their Formation, Part II. By 
Sir T. D. Lauder, Bart. 

This paper consists of a critical investigation of a. recent 
paper by Mr Darwin upon this subject, and the author's object is 
to prove that Mr Darwin's views are untenable ; and that his own 
explanation of the appearances in Glen-Roy, given in his paper 
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in the Transactions of this Society, and ascribing them to aucces- 
Bive subsidences of a fresh-water lake, is still the only view re- 
concilable with the facts. 

James Spittal, M.D , FeUow of the Royal College of Phy- 
eicians of Edinburgh, was duly elected an Ordinary Fellow. 

2. On the Visibility of rapidly revolving Lights, made in re- 
ference to the Improvement of Light-Houses. By Alan 
Stevenson, LL.B., Civil Engineer. 

These esperiments consisted in a comparison of the visibility 
of Itg'hts from lenses when at rest, and when revolving with such 
rapidity as to produce an apparently continuous impression on 
the sense of sight. They were undertaken at the suggestion of 
Captain Basil Hall, who had himself in the spring of last year 
made some trials of a similar kind, in the expectation that the 
eye would be so stimulated by the bright flashes, that not only 
the almost imperceptible intervals of darkness would have no 
effect in impairing the visibility of the rapidly recurring flashes, 
but likewise the eye would actually be stimulaMd by the contrast 
of light and darkness, iu such a manner that the efiect of the 
rapid series would be greater than that of the same quantity of 
light equally distributed over the whole horizon by the refracting 
zones at present used in fixed lights, which only refract the light 
in the vertical direction, without interfering with its natural ho- 
rizontal divergence. Mr Stevenson shewed that this expectation 
was at variance with what would be predicted from a considera- 
tion of the laws of the physical distribution of the light; and the 
experiments proved that the visibility of the rapidly revolving 
series was greatly inferior, not only to that of the lens at rest, but 
also to that of the light equally distributed by the refracting zones. 
From the results of the experiments, the author drew the follow- 
ing general conclusions: — ■ 

1. That continuityof impression in the sense of sight is scarcely 
obtained by producing tea flashes in a second of time ; and that 
the visibility of the light decreases in a most remarkable degree 
with the velocity of the series, 

2. That this decrease of visibility, although partly owing to a 
loss of intensity, is chiefly caused by deficiency of volume in the 
visual object, which at the most rapid velocity became so small 
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that few obiervers at the distance of fourteen miles could deteot 
it with the naJied eye, while the light From the zones v&a large 
and distinct. 

3. That the rapid passage of the visual object over the eye 
causes this decrease in its volume, by diminishing the amount 
of irradiation, which, according to the theory of H. Plateau, is, 
within certain limits, proportionate to the duratiOQ of the impulse 
of light in the retina. 

The following Donations were presented : — 
H^oire de la Society G£ologiquo de France. Tome iv. P^' 1. 

— Sjf the Society, 
The Transactions of the Royal Irish Academy. Vol. xis. Fart 1. 

— Sjf the Aeadet)^. 
Comptea Rendus Hebdomadaires dea S^nces de l'Acad6mie des 

Sciences. 1841. Kos. 6, 7, 8, 9, lO — Bjf the Academy. 
Proceedings of the Geological Society of London. Nos. 74 and 

7S. — Sy the Society. 
The American Journal of Science and Arts. Conducted by Pro- 
fessor Siltiman ; for January 1841 — By the Editor. 
i/tudes Gtelogiques dans les Alpes. Par M. L. A. Keeker, 

Tome i Rf the Author. 

Haps of the Ordnance Surrey of England and Wates. Nos. 7&, 

76, 79, and 82. — By the Board of Ordnance. 

\Qtk ^pril 1841. 
The Right Hon. Lord GREENOCK. V. P. in the Chair. 
The following Commimications were read : — 

1. On the Theory and Construction of a Seismometer — an 
instroment for Measuring Earthquake Shocks and other 
Concussions. By Professor Forbes. 
The plan of thu instrument was submitted amongst others to 
a Comnittee of the British Association appointed to devise means 
for registering earthquake shocks- A heavy pendulum, suspended 
from a frame, will evidently have its bob left behind by its 
inertia when the frame is moved forwards by any concussion. 
To render such an instrument very sensible, however, the pendu- 
lum, must be of great length, which presents many inconve- 



:!,q,i,i.:db,GoogIe 



niences in practice. The author, therefore, proposed an inverted 
pendutum, sustained by a steel wire, on the principle of the noddy 
inveiited by Mr Hardy, for ascertaining the stability of clock 
cases. Tbe balance of g'ravity and elasticity (which act, 
the former to displace, the latter to redress, the pendulum) may 
be rendered as nice as we choose, and hence the sensibility of 
tbe instrument is wholly independent of its dimensions. 

The author has shewn, by a mathematical investigation, that 
the extent of deviation due to a given concussion, within mode- 
rate limits, depends solely upon the time of vibration of the pen- 
dulum, — that, for any sudden forward motion of the machine, the 
greatest displacement of the bob of the pendulum may become 
equal to that motion, — but if the motion continue uniformly for 
a short space and then cease, the displacement may be doubled 
in amount. 

The self-registering part of the apparatus consists of a pencil 
at the extremity of the inverted pendulum, which travels over a 
prepared concave surface of paper, and marks at once the direC' 
tion and extent of the displacement of the pencil, which is evi- 
dently contrary to the movement of the ground. The author also 
points out how, by varying the position of tbe bob upon the rod 
of the pendulum, and at the same time altering the elasticity of 
the spring, the deviation of the pencil may be increased in any 
proportion to the actual movement of the ground, and this irre- 
spectively of the dimensions of the instrument. 

Lagtly, he shews how, by employing two instruments of the 
same kind, but whose ietisibility (determined by the time of one 
vibration) difert in o known proportion, the duration of a shock 
and the extent of lateral movement of the ground may be cal- 
culated ; and he gives a table for this purpose. It is to be un- 
derstood, however, that this and other results of the mathemati- 
cal investigation are only true in so far as the fundamental hypo- 
thesis is correct, — viz. that an earthquake is a lateral movement of 
the ground in one direction, through a short space, and with a 
uniform velocity. 

Similar instruments might, no doubt, be applied to measure the 
lateral concussions of railway trains. 
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2. On die Circnlation of the Blood, mA Um IMffar«iie« of the 
Laws of Floida moring in liTrng and dead tubes. Part I. 
By Sir Charles BeU. 

The author commenced vith a eulogy of Mr Hunter, and of 
his esperiments upon the arteries ; and proceeded to illustrate 
the elasticity and muscularity of an artery. 

The author's experiments were mads on the human frame, by 
taking advantage of the amputated limb on the instant of its 
separation from the body. He made a sectioo of the artery so as 
to present a piece in the form of a nag, — he slit this ring, and it 
sprang opeu to a certain extent. Putting it in water, it was 
found in the morning reversed or bent the other way. On taking 
a laiger portion of the. artery, which was straight, and slitting it 
up, it immediately bent backwards in a semicircular Ibrm. 

The author gave this explanation of these fiiets : — On the cir- 
cular portion of the artery Being cut up, the elastic power pre- 
vailed to a certain degree ; but continuiog to be opposed by the 
circular muscular fibres until the vital power was exhausted, then 
the elasticity so entirely prevailed as to bend the ring in the re- 
verse position. 

But on slitting up the long straight piece of the artery, it im- 
mediately curled baok, for there are no longitudinal muscular 
fibres to prevent the elasticity having instant effect. 

The author then went into a description of the different mode 
and time of action of the muaouJar fibre, shewing that we must 
not retain the idea first presented to us in the voluntary muscles, 
but contemplate the same property of action in the muscular fibre, 
where it enters into the composition of particular organs, and 
when it is made subservient to the function, acting in a different 
time and mode, and being sometimes not excitable by acrid or 
mechanical stimulus: hence inferring, that we must not expect 
to excite the muscular coat of an artery by irritating it as we 
might do a voluntary muscle. 

The author took a portion of an artery of a square form, and 
found that, by appending weights, it was equally elastic in all 
directions; on which he argued, — Since the artery is full of blood 
when it receives the systole of the heart, on the acknowledged 
laws of hydraulics, that an impulse upon fluids is propagated 
equally in all directions, it must follow that the artery dilates in 
the transverse as well as the longitudinal direction. 
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He proceeded to shew, tbat, n the artery is elastic, the impulse 

of the heart cannot reach every branch at the same moment, 

that undulatioDB, or partial distention, must characterize the pro- 
cess of the heart's impulse along the artery. 

He ar^ed against the opinion that there is no other quality 
than that of tonicity in the circular fibres of the artery. For 
tonicity, according to the definition of physiologists, being a per- 
manency of action, which admits of no relaxation, it would fol- 
low tbat the artery had two properties exactly the same; for 
tonicity and elasticity would present exactly the same kind of re- 
sistance to the blood impelled by the heart. 

But, — granting to these fibres the vital property of muscularity, 
— since the healthy action of a muscular fibre is characterized by 
relaxation as much as hy contraction, we perceive that the higher 
muscularity of the extreme vessels implies that theya.re more easy 
of dilatation, as well as more powerful in contraction ; and that 
the dilatation and contraction of successive portions of the artery 
must.likean increasing wave, bestow a higher degree of activity in 
the vessels remote from the heart. Sir Charles deferred the read- 
ing of the Second Fart of his paper. 

The following Donations were presented : — 
The Transactions of the Linnean Society of London. Vol. svii. 

Parts 2, 3, 4 ; and Vol. iviii. Part 1. 
The Proceedings of the Linnean Society of London. Nos. 8 and 

9.—^ the Society. 
Transactions of the Society for the Encouragement of Arts, Manu 

factures and Commerce. Vol. liii. Part 1. — By the Society, 
Journal of the Asiatic Society of Bengal. Nos. 99, 101, and 102. 

— Sy the Society, 
Travels in the Himalayan Provinces of Hindustan and the Pun- 
jab. By William Moorcroft and George Trebeck. Edited 

by H. U. Wilson, Esq. 2 vols. 8vo. — ^ the Asiatic Society 

of Bengal. 
Comptes Rendus Hebdomadaires des Seances de I'Aoademie dea 

Sciences. Tome x. Nos". 19 to 26 ; Tome xi. and Tome xii. 

Nos. I to S. — By the Aeademy. 
M^moires de I'Acad^mie Koyale des Sciences de I'lnstitut de 

France. Tomes xiv. xv. ivi. and xvii. 
Memoires present^s pars divers Savants ^ I'Acad^mie Royale de 

I'lnstitut de France. Tome 5.— jB^ the Academy. 
Voyage dans la Russie M6ridionate et la Crimf e. Par M. de De- 
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midoff. (Partia Sdentiflque.) Livr"* xUi. et xif, dea planches. 

— Jt^ the Author. 
T»n«aGtionsof the Zoological Society of London. Vol. i. Part 3. 
Proceedings of the Zoological Society of London. Nos. 73 to 90. 

— Bi/ the Society . 

3d May 1841. 

Right Hon. Lord GREENOCK, V.P., in the Chair. 
The following Commnnications were read : — 
1. Experimental Researches on ^e Production of Silicon fixtm 

Faracyaoogea. By Samuel Brown, M.D. Commnni- 

oated by Dr Christison. 
In his paper on Paracyanogen read to this Society at an earlier 
period of the present session, the author announced that tie con- 
sidered he had succeeded in proving, that two familiar bodies, uni- 
versally believed *to be distinct elements, are modifications of one 
and the same elementary form. In the present paper, be an- 
nounced that the bodies in question are carbon and silicon, and 
gave a detailed statement of the investigations by which he had 
been led to this conclusion. 

1. Silicon may be obtained from uncombined paraoyanogen. — 
When paracyanogen, prepared from bicyanide of mercury by heat 
underpressure, as described in his former paper, was subjected to 
prolonged heat in a closed tube of German glass, & dark-brown 
substance was obtained, which presented all the diagnostic cha- 
racters of silicon. More especially, it was incombustible before the 
blowpipe, underwent no change on being projected into fused 
chlorate of potash, but dissolved with effervescence in fused car- 
bonate of potash, forming a white saline substance, in which silica 
was detected by its ordinary reagents. The same experiment 
was performed with the like result on a larger scale in a, porcelain 
crucible ; and the quantity of silicon produced came within a very 
small amount of the carbon contained, by theory, in the paracy- 
anogen lemp I oyed. When paracyanogen is heated with carbonate 
of potassa, silicic acid is obtained at once. A variety of experi- 
ments were described, the purpose of which was to obviate all fal- 
lacy that might be supposed to arise from silica being present in 
the vessels employed. 

2. Siliciurets may be obtained by the reaction of paracyanogen 
on metals. — When bicytuiide of mercury was heated in tubes 
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of copper or iron in the way rollowsd for obtaining paracynaogen, 
the interior of the tubes was found to be lined with scales, which 
consisted, not of paracyanide or carburet of these metals, but of 
their siliciuret. And when paracyanogen was heated in a pla- 
tinum crucible several times in succession till the crucible would 
absorb nothing more, a compound was obtained which was a sili- 
oiuret of platinum, containing; four per cent, of silicon. 

3. When paracyanogen is decomposed in the preceding experi- 
ments, the nitrogen given off corresponds with what is contained 
by theory in the compound which yields it. A variety of experi- 
ments of analysis were mentioned to this e^ct ; from which a 
farther corroboration was derived of the conclusion derived from 
the author's previous researches, that the silicon could come only 
from the carbon of the paracyanogen. 

4. A siliciuret may be obtained from the paracyanide of iron. 
Under this section, the author first described the process by which 
a pure paracyanide of iron may be obtained from forrocyanide of 
potassium ; and stated that he had found this compound to consist 
of one equivalent of nitrogen, two of carbon, and one of iron. He 
then'observed that he had been led to suppose this compound to be 
the true compound radicle of the so-c&lled forrocyanides ; on which 
subject he proposed to make ere long a distinct communication to 
the society. He next proceeded to explain the results of nu- 
merous experiments on the influence of heat on the paracyanide 
of iron; from which it appeared that, under a high temperature 
and pressure, a compound was obtained, in which carbon could 
not be detected, but instead of it silicon, in the proportion of 28.5 
per cent. To these remarks were added others on ferrocyanide 
of potassium, which he considers to be resolved in the process 
into cyanide of potassium evolved by sublimation, and paracy- 
anide of iron, which at the same time is decomposed, and yields 
disiliciuret of iron. The product obtained in these two ways is 
in general partly in the form of a coaly powder, partly in fused 
obsidian-like masses. But if the ferrocyanide of potassium be 
heated with its own weight of cyanide of potassium, as a non-re- 
active flux, the disiliciuret is obtained in a seibicry stall ine form, 
which in fine powder is colourless, and is seen before the micros- 
cope to be transparent like glass ; and sometimes there is an 
approach to a crystalline form, nay, small particles may be dis- 
covered with the microscope which are regular oetahedres. The 
disiliciurets of iron thus produced were treated of by the author in 
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his Inaugtini] Dissertation in 1839, as carburets of the metal. 
(See Trans. Brit. Assoc. 1839, toI. is.) Experiments vere added 
under the present section, which satisfied the author that every 
conceivable source of silicon, except from the paracyanogen, was 
provided against by the manner in which the experiments of con- 
version were performed. Among; other facts thus elicited, it ap- 
peared, that, by successive operations in the same vessel, a greater 
weight of diailiciuret of iron migfht be obtained than the weifrjit of 
the vessel itself. 

S. Silicic acid may be obtained by a direct process from the 
paracyaQide of iron. The ooDVersion thus accomplished might 
appear, as the author conceived, more satisfactory to most per- 
Hous, than any of the previous operations, on account of the large 
scale on which the experiments were performed. When paracy- 
anide of iron wa^niixed with four times its weig'ht of carbonate of 
potash, and ignited in a, shut crucible of hammered iron for four 
houra at a (ull white heat, a rose-red saline product was formed, 
from which a transparent solution was obtained with water ; and 
when this was supersaturated by hydrochloric acid, a bulky pre- 
cipitate was thrown down, which, when purified from adhering 
metallic oxide by fusion with carbonate of potash, solution of the 
product in water, neutralization with hydrochloric acid, evapora- 
tion, desiccation, and ignition, and elutriation with water to 
remove chloride of potassium, — presented all the distinctive cha- ' 
racters, physical as well as chemical, of silicic acid. Five grains 
of parocyaniJe of iron thus gave 3.04 of silicic acid ; and 30 
grains of ferrocyanide of potassium, similarly treated, gave 5.4 
grains of silicic acid. The iron crucible used in these operations 
did not yield a particle of silicic acid when heated to a white heat 
with pure carbonate of potash, — the same salt employed in the 
preceding cases of conversion. A large crucible was worked 
seven successive times with 9334 grains in all of ferrocyanide of 
potassium ; and 1240 grains of silicic acid were produced. 

The author added that, in the course of several of these opera- 
tions, more especially those of the last section, he found the iron 
to undergo conversion as well as the carbon ; and in a subsequent 
paper he proposes to state in detail the facts which lead him to the 
conclusion that this metal is a variety of the same elunentary 
form with rhodium. 
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2. On tbfi Anatomy of the jimphioxus ktTiewlatut of YarrelL 
By John Goodsir, Esq. Commtmicated by Professor Syme. 
After a Bhort statement of the labours of Yarrell, Couch, Ret- 
zius, and Miitler, the author g&ye a detailed description of the 
structure of AmphioxTig, as obierved in thedissectionof oneof two 
specimmis taken by Mr Forbes in the Irish Sea. The abdominal 
folds, and the anterior and posterior anal fins, were described, and 
the existenoe of a fin in front of the anus illustrated by an obser- 
vation made by Professor Agasaiz, of the temporary existence of 
a similar fin in the embryos of certain fresh-water fishes. 

The osseous system presented two divisions, — ^the true or 
neuro-skeleton, and the intestinal or splanchno-skeleton. The 
true skeleton consisted of a chorda dorsalis, equally pointed at 
both extremities, without the slig;htest trace or a cranium, and 
destitute of any of the peripheral vertebral elements, with the ex- 
ception of a rowof cells — germs of interspinous bones and fin-rays 
— along the base of the dorsal and anal fins. The tissue of this 
neuro-skeleton was not even cartilaginous, consisting merely of 
membrane and globular nuclei, derived from the original elemen- 
tary cells. The splanchno-skeleton consisted of a hyoid apparatus, 
and of 70 to 80 pairs of elastic filamentous ribs. The hyoid ap- 
paratuei — in two divisions, with 17 pieces in each — exhibited 34 
rays, pointing inwards, and each springingfrom oneof the 34 basal 
elements of the hyoid hone. These rays the author looked upon 
as developments of the tubercles and teeth <^ the central 
aspect of the branchial apparatus of the higher fishes, and not as 
branchiostegal rays. The ribs were enveloped in the mucous 
membrane of the intestine, and each alternate pair bifurcated 
below, to enclose the abdominal longitudinal vessel or heart. 
From these circumstances, and from other considerations, the 
author looked upon the ribs o[ Amphioxwt not as true ribs, but as 
splanchno-rihs — repetitions of the hyoid bone — analogues of the 
tracheal and bronchial cartila^^es of the higher Vertebrata. The 
tissue of the splanchno-skeleton is more advanced than that of 
. the neuro- skeleton ; the ribs are cartilaginous ; the hyoid bones 
hollow cartilages, with isolated cells or nuclei in their interior. 

The nervous system presents nothing more than a spinal cord, 
without a trace of cerebral development, and from CO to 70 pairs 
of spinal nerves. The spinal cord was in the form of a ribbon, 
pointed at both ends, with a dorsal median groove, and a line of 
black or grey matter ; was composed of nucleated cells, without 
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tubes or fibres, and gave oi%ia to the nerves in single roots only. 
The nerves were all lymmetrical, dividing into dorsal and ventral 
branches. The second pair sent bock a dorsal and a ventral branob, 
to join the corresponding branches of the other nerves, along 
the sides of the body, and along the bases of the dorsal and anal 
fins ; from which distribution the author was inclined to believe, 
that although the second pair in Amphioxai presented certain re- 
semblances to the vagus, it was, in reality, the trifacial. 

The vascular systeni consisted of a straight abdominal vessel, 
the branchial artery or heart, without any trace of valves or di- 
vision into cavities. This vessel sent off lateral branches, which, 
passing up on the internal surface of the intestine, along the ribs, 
communicated by a capillary respiratory system of vessels with a 
dorsal trunk or aorta. 

The intestinal tube was straight from mouth to anus, its ante- 
rior half dilated, strengthened by ribs as described above, and its 
entrance guarded by the hyoid rays. This dilated portion of the 
canal received sea-water, as in the Ateidim, to act on the respira- 
tory vascular ramifications on its internal surface, which is un- 
doubtedly ciliated in the living animal. The digestive portion of 
the canal is narrow, and presents not a trace of a liver, or of any 
other assistant chylo-poietic viscui. 

As there was no trace of branchial fissures — as the ribs were 
too numerous to be looked upon as true branchial arches (bran- 
chial arches alternating with branchial fissures)— and as the other 
organic systems were in the condition of those of an embryo before 
the appearance of branchial clefls, the author was led to the con- 
clusion that the Amphioxut had never had, at any period of its 
existence, branchial cletls ; — that it was an animal which had 
arrived at its perfect development before the branchial clefts had 
appeared, and, consequently, with an undeveloped osseous and 
nervous system, without a liver, and with an unilocular heart. 

After etaniiiiing the generative organs, and other departments 
of its anatomy, the author entered upon the consideration of the 
zoological position of Amphioscus, which he observed could no 
longer be ranked with Petromyzon and MyMtie, but must take an 
ordinal place in any new arrangement of the class. In conclusion, 
he remarked, that although genera allied to Ampkiosws might now 
be rare, yet in the ages which have passed since the development 
of organic forms commenced, Abranekiated fishes may have been 
more common, and may yet afibrd subjects of research to the 
palssontologist 
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PROCEEDINGS 



ROYAL SOCIETY OF EDINBURGH. 



Monde^, 6iA December 1841. 
Sir T. M. BRISBANE, Bart, President, in the Chair. 
The followmg commiinicationB were read : — 
1. On the Circulation of the Blood, and the Difference of the 
Laws of Fluids moving in Living and Dead Tubes- Port 
Second. By Sir Charles Bell, 

He recomniBDced with the atatement of the difi^rence with which 
water flowed from a reservoir through tubes of equal calibre, but 
luiequal leng^tha; and of the effect of pressure on elastic tubes, shew- 
ing' that the impediment to the transmission of fiutd through them 
was proportioned to their length. He stated that the obstruction 
at the turn of a tube, was proportioned to the acuteness of the 
ang^le. He then inferred that the arteries were in circumstances 
to render the delivery of blood unequal, unless there was a living 
property additional to the hydraulic laws. 

Then, referring to the effect of capillary attraction, he argued, 
that if the law prevailed in the animal body as in dead tubes, 
then, on estimating the length of vessels of capillary size, and the 
attraction existing between solid and fluid, the circulation could 
not go on. 

He then stated the surprising living qualities in the animal onr- 
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faces, of repelling, attracting, selectii)^; hence inferring, that in 
the surfacs of the arteries, there did not prevail that attnustion 
Thich caused the capillary phenomena in dead tubes. 

Proceeding to illustrate his position by the phenomena exhi- 
bited by the microscope, and by the occurrences familiar to the 
surgeon during operation, he concluded that the inner surface of 
the bloodvessels had an influence on the blood contained, of pre* 
serving it fluid, and of resisting attraction : But that, when the 
vitality of their coats nas diminlsbed or disturbed, as by the vio- 
lent tearing of the artery ; then coagulation of the blood, and at~ 
traction of the blood to the sides of the artery, took place, by which 
the hfemorrage was stopped. 

2. On a Peculiar Structure observed by the Author in the 
Ice of Glaciers. By Professor Forbes. 

This structure, which appears to have escaped the notice of 
authors on the subject, is a veined or ribboned appearance which 
pervades the whole ice of many glaciers. The veins or bands are 
occasioned by the altematiot of ice ntoie or less compact; that 
which is porous approaching to white or whitish green, the denser 
ice having a bluish tint. The thickness varies from a fraction of 
an inch to several inches, and the parallelism may be considered 
aa complete through considerable spaces. It extends in more or 
lesB complete development from the n6v^, or uncompacted glacier, 
down to the inferior termination ; and during the greater part of 
this space, in the case of the lower glacier of the Aar, the bands 
were parallel to the lofty walls by which the glacier was bounded 
laterally ; their position was generally vertical, but sloping from 
below upwards and outwards as the distance from the sides of the 
glacier diminished. Towards the lower end of the glacier the 
structure became very obscure, and for a time nearly vanished. 
It appears, however, that these bands or veins change their direc- 
tion from longitudinal to transverse, their outcropping being pa- 
rallel to the end of the glacier, the apparent strata there dipping 
inwards at an angle of 10° or 20°. It is this appearance which 
has given rise to the mistaken Idea of horizontal stratification in 
glaciers. The veined etructure rises towards the sides or sup- 
porting walls, and has altogether the appearance of being deter- 
mined by the contour of the ice, and perhaps by the lines of 
greatest pressure in its interior. In the case of the lower part of 
the glacier of the Rhone, the veined structure forms o 
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facOT, widenisg upwards, and more and more obtuse as we recede 
from the centre of pressure, from which the descending glacier ia 
spread out in all directions ; its extension producing flssuret which 
extend like radii, and which appear to be always perpendicular tO 
the direction of the structural planes. 

Without attempting to explain the process bj which so peculiar 
and interesting' a phenomenon is produced, the author remarks, 
that its existence and production is highly important in two points 
of view: — (I.) As defininj; in some respects the nature of icy 
structure in glaciers, which has been so keenly contested by later 
writers, and on which so much of the theory of the progresBion of 
glaciers depends ; and, (2.) As illustrating by analogy the myste- 
rious geological phenomena of cleavage planes, which have been 
attempted to be accounted for by the presence and energy of polar 
and crystalline forces, without any evidence having been adduced 
how such a structure could result from them. The structure of a 
glacier is daily forming; its analysis falls within the proper do- 
main of physical inquiry ; and however hopeless direct experi- 
ments in the laboratory must be on such a subject, the required 
evidence may be perhaps attained by the careful study of glacier 
crystallization. 

James Kinnear, Esq., recommended by Dr Bortliwick, was 
duly elected an Ordinary Fellow. 

The following Conations were reported as having been re- 
ceived since the close of last Session : — > 
Austrononomical Observations made at the Royal Observatory, 

Greenwich, in the years 1838 and 1839, under the direction 

of George Riddell Airy, Esq. 2 Vols. — By the BoycU Society 

of London. 
Journal of the Royal Geographical Society of London. Vol. x. 

Part 9. — By the Sodety. 
Report of the Tenth Meeting of the British Association for the 

Advancement of Science, held at Glasgow in August 1840. 

— By the Brituk Asgociatitm. 
Bulletin de 4a Soci6t6 Geologique de France. Tome x. Feuilles 

24-29. Tome xi. et Tome xii. Feuilles l-U—BytkeSoeUty. 
Proceedings of the Meteorological Society during the Sessions 

1838-39 and 1839-40.— By the SoeUty. 
Qaarterly Journal of the St^tistioal Society. Vol. iv. Fftrt 1-S. 

—By the Society. 
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ProceediDgs of the American PhiloBophioal Society. Nos. t4' 
15, 16, 17, 18.— By the Society. 

Transactions of the American Philosophical Society, held at Phi- 
ladelphia, for Promoting Useful Knowledg;e. New Series. 
Vol. vii. Parts 2, 3. — By the Society. 
Flora Batava. No. 12S. — By the King of Holland. 

Produzioni relative al Frog^ramma di tre quistioni Geometriche 
proposto da ud nostro professorc — By the Author. 

Problema Fondanientale per le polari Coniche Reciproche Geo- 
metricamente Riaoluto da Nicola Tmdi. — Sy the Author. 

Boston Journal of Natural History, containing Papers and Com- 
munications read to the Boston Society of Natural History, 
and published by their direction. Vols. i.ii. and vol. iii., Parta 
I, 2, 3 By the Boston Society of Natural Hietory. 

The Quarterly Journal of Agriculture ; and the Prize Essays aad 
Transactions of the Highland and Agricultural Society of 
Scotland. Nos. 53, 54, and SS. — By the Highland and Agri- 
cultural Society. 

The American Journal of Science and Arts, conducted by Pro- 
fessor Silliman and Benjamin Silliman Jun. For April, July, 
and October 1841. — By the Editors. 

Lectures on Agricultural Chemistry and Geology. By James 
F. W. Johnston. Nos. 1 to II.— By the Author. 

M6moire sur la Chaleur Solaire, sur les pouvoirs Rayonnants et 
Absorbants de I'air atmospherique, et sur la temperature 
de I'Espace. Par M. Pouiltet. — By the Author. 

Bulletin dela Soci^t^ d' Encouragement pour 1' Industrie Rationale 
pour 1840. — By the Society. 

The Article on the Silurian System, from the Edinburgh Review 
for April 1841. By W. H. Fitton, Esq — By the Author. 

Catalogue de I'Ecole des Vignes de la Pepiniere du Luxembourg. 
— Par le Due Becaze. 

Commentatio de usu Experientiarum Metallurgicarum ad disqui- 
sitiones Geologicas a^uvandas. Auctore J. F. L. Haus- 
mann. — By the Author. 

Illustrations of the Affinity of the Latin Language to the Gaelic 
pr Celtic of Scotland. By T. Stratton, Esq. —.By the Author. 

Madras Journal of Literature and Science. April to September 
1840. — By the Madras Literary Society. 

M^moires de la Societe Geologique de France. Tome iii. and 
Tome iv. pr^iiere partie. — By the Society. 
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Proceedings of the London Electrical Society. Session 1841-42- 

Nos. 1. 2. 
Tbe Transactions and the Proceedings of the London Electrical 

Society. Vol, i, — By the Soeieti/. 
Tijdschrift voor Natuurlijlce Geschiedenis en Physiologie. Uitge- 

gevea door J. Van Der Hoeven, M.D., en W, H. De Vrieae, 

M.D. Deel viii. St. 2, 3 By the Editors. 

Comptes Rendus Hebdomadairea des Stances de I'Acad^mie des 

Sciences, Tome xii, Nos, 25, 26, et Tome liii, Noa, 1-18. 

— By the Academy, 
Traits Elementaire des Fonctions Elliptiques. Par F. F. Ver- 

hulst. — By the Author. 
Analyse Raisonnee des Travaus de Georges Cuvier, Pr^ced^ de 

son £log4. Far P. Flourens. — By the Authtyr. 
Dea moyens de soustraire I 'Exploitation dea Mines de Houilla 

aus chances d'explosion. Recuetl de Memoires et de Rap- 
ports public par I'Academie Royale dea Sciences et Belles 

Lettrea de Bruxellea. 
Anuuatre de 1' Obserratoire Royal de Bruselles, pour I'an 1641. 

Far le Directeur, A. Quetetet. 
Annuaire de 1' Acad6mie Royale des Sciences et Belles Lettres de 

Bruxellea. 1841. 
Bulletin de I'Academie Royale de Bruxelles. Tome vii. Nos. 9, 

10. 11, 12, Tome viii. Noa. 1-6. 
Nouveaux Memoires de I'Academie Royale des Sciences et Belles 

Lettrea de Bnixellea. Tome xiii. 
Hemoirea Couronn^s par I'Acadgmie Boyale des Sciences et Belles 

Lettrea de Bnixelles. Tome xiv. — By the Academy, 
Annuaire Ma^etique et Meteorologique du Corpa des lugenieiu's 

des Mines do Russie pour TannSe 1839. Par A. T. Kupfl'er. 

— By the Author. 
The Eighth Annual Report of the Royal Cornwall Polytechnic So- 
ciety. 1840. — i^ the Society, 
Journal of the Asiatic Society of Bengal. Nos. lOS, 106, 107, 

108, 109, 110, 111.— i^ the SocUty. 
Proceedings of the Geological Society of London, No. 76, 
Transactions of the Geological Society of London. New Series. 

Vol, vi. Part I — By the Society. 
Bulletin de la Soci^te de Geographie. Deuxieme Serie. Tomes 

13, 14, l5.~~By the Society, 
Recueil de Voyages et de Memoires publie par la Soci4t6 de Gfo- 

graphie. Tome vi. — By the Society. 
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Natanrliimdigv Verhaadeling^n van de Holluidsehe Maatschsppij 

dcr Wetenschappen te Haarlem. (Second Series.) Deel i. — 

By the Society. 
The Oily Acids, forming the first Supplement to the Seventh 

Edition of Dr Turner's Chemistrj. B; Justus Liehig, M.D., 

and William Gregory, M.D.— By the Editors. 
Annuaire du Journal des Mines de Russie, pour lea Anuses 1835, 

36, 37, et 38, et Introduction. 3 Tomes. — By General Tehef- 

ikine. 
Transactions of the Botanical Society of Edinburgh. Vol. i. 

Parts 1, 2. 
Fourth and Fifth Annual Reports and Proceedings of the Bota- 
nical Society of Edinburgh. — By the Society, 
Eighteenth Report of the Whitby Literary and Philosophical So- 
ciety, presented at the Annual Meeting, November 4. 1840. 

— By the Soinety. 
Dictionarium Anamitico-Latinum, primitus inceptura ab illus- 

trissimo et Rererendissimo P. J. Pigneaux, Vioario Apos- 

tolico Coctncinee, et dein absolutum et editum a J, Lu Taberd, 

Episcopo Isauropolitano, &o — By the Editor. 
Dictionarium Latin o-Anamiticum, auctore J. L. Tabard, Episcopo 

Isauropolitano, &c. — By the Author. 
Abstract of the Magnetic Observations made at the Trevandnim 

Observatory, during the month of May 1841. By John Cal- 

decott, Esq., Director. — By the Author. 
Museo Numismatico Lavy appartenente alia R. Accademia delle 

Scienze di Torino. Parts 1, 2.— By Chevalier P. Lavy. 
Descriptive Account of the Antiquities and Coins of Afghanistan. 

By H. H. Wilson. — By the Honowrahle the Directors of the 

E. I. C. 
Archives de 1' Electricite. Par N. A. de la Rive. No. 1.' — By the 

Author. 
Det Kengelige Danske Videnskabernes Selskabs Naturvidenska- 

belige og Mathematiske Afhandlinger. 8 Vols. — By the 

Academy. 
An Abridgement of the Acts of the Parliament of Eicotland from 

1424 to 1707. By William Alexander, Esq., W.S , F.R.S.E. 

By the Author. 
Transactions of the Philosophical Society of Cambridge. Vol. vii. 

Part 2. — By the Society. 
Annals of the Lyceum of Natural History of New York. Vols. i. 

ii. iii. iv. Parts 1, 2. .*!, and 4.— By the Directors of the Lyceum. 
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Voyage dans la RuBsie Miiidionale et la Crim^. Far M. AnatoU 
de Domidoff'. Planchea. Liv" 6, T.—By the Author. 

Commeatationes Societatis RegUe Scientiarum OottiDgensis Ee- 
centiores. Vols. 7 and 8. — By the Society. 

Reports presented to tbe Legislature of the Commonwealth of 
Massachusetts on Wheat and Silk, Inrertebrate Animals, 
Herbaceous Plants and Quadrupeds. — By the Bouiditch Fa- 

Maap's Fables, written in Chinese by the learned Mun Mooy Seen- 
Shang. Translated by Robert Thorn, Esq. — By the Tram- 
lator. 

Ancient Laws and Institutes of Wales. — By the Committioners on 
Public Reeordt. 

Novorum Actonini Academiee CRsarece Xieopoldino- Carol in te Na< 
turce Curiosorum. Vol. 18. Supplement. — By the Academy. 

Mono^afia de ^nere Mures ossia enumera^ione delJe principal! 
specie. Per GioT, Michelotti. — By the Author. 

List of the Instruments and Apparatus belonging to the Royal 
Society. 

List of the Portraits in possession of the Royal Society. 

Report of the Committee of Physics, including Meteorology, on 
tbe objects of Scientific Inquiry in those Sciences. 

Catalogue of the Scientific Books in the Library of the Royal 
Society. 

Catalogues of the Miscellaneous Manuscripts and of the Manu- 
script Letters in the possession of the Royal Society. 

Statutes of the Royal Society. 1840. 

Proceedings of the Royal Society of London. Nos. 46, 47, 48. 

Philosophical Transactions of the Royal Society of London for 
1841. Part I. 

Astronomical Observations made at the Royal Observatory, Edin- 
burgh. Vol. 4. By Thomas Henderson, F. R. SS. L. & E., &c. 
— By the Royal Society of London. 

Rara Mathematica ; or, a Collection of Treatises on the Mathe- 
matics and Subjects connected with them. Edited by J. O. 
Halliwell By the Editor. 

U6moire sur difFerens Proc&l^s d' Integration. Par J. Plana, k 
Turin. — By the Author. 

Abhandlungon dsr Kbniglicben Ahademie der Wissenschaften xu 
Berlin. 1839. 

Bericbt uber die sur Bekanntmachung geeigneten Verhandlungen 
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der Konigl. Preuss. Akedemie der Wi8senBchB,ften eu Ber- 
lin, Juli 1840 bis Juni 1841. — B>/ the Academy. 

The American Almanac and Repository of Useful Knowledge for 
1841 By ihe Phil. Society of America. 

Proceedings of the Zoological Society, Oct. 13. 1840 to July 27- 
1841— By the Society. 

Letter-Press to the First Fart of the Natural History and Illns- 
trations of the Scottish Salmonidm. By Sir William Jardine, 
Bart. — By the Author, 

Ordnance Survey of Ireland. Ckiunty Oalway. — By Hi* Eseetl- 
leitey the Lord Lieutenant, 

Monday, 20M December. 
Dr HOPE, V.P. in the Chair. 

The following communications were read : — 
1. Report of a Committee on the Papers of David Home, be- 
queathed to the Society by the late Baron Hume. Com- 
municated by the Council. 

The Committee to whose examination the papers Mqueathed to 
the Royal Society of Edinburgh by the late Baron Hume, has been 
intrusted, in the view of suggesting what might be the most proper 
and useful plan for their future disposal, consistently with the pecu- 
Uar character and functions of the learned body to which they now 
belong, having proceeded to examine their contents with care, have 
DOW to offer, though not without considerable hesitatiou, the views 
that have occurred to themi 

Independently of some valuable and interesting autographs of Mr 
David Hume, to be mentioned in the sec[uel, the important part of 
this bequest, to which the attention of the Committee has been more 
particularly directed, consists of a miscellaneous and very broken 
mass of letters, which may, in general, be described as the Private 
and Confidential Correspondence of that illustrious philosopher and 
historian. Of these letters, about one hundred and forty-five are 
written by Mr Hume ; the number of those addressed to him is about 
five hundred and fifty ; making a total of nearly seven hundred 
letters. 

Mr Hume's epistolary correspondents appear to have been very 
numerous, especially in the later periods of his life, when his literarj 
fame had been established, and he had become personally known in a 
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rery extenaive circle of Jtcquuntanoe botli at home and abroad ; among 
whom are to be found many persons of the most distiaguished ranks 
in society, as well as of the highest eminence in science and learning. 
In many instances, indeed, the letters addressed to Mr Hnme are 
little more than complimentary expressions of homage to an illustri- 
ous writer, and derive any interest they possess from the evidence 
tliey afford of the extensive diffusion of his fame as a philraopher and 
hist«rian. But the greater and more valuable part of the collection 
consists of the correspondence of those with whom he lived on terms 
of intimate friendship, to whom he was in the habit of communicating 
his thoughts and feelings with a singular degree of openness and play- 
^1 simplicity, and by whom he appears to have been beloved and ca- 
ressed with a fondness of attachment that affords the most pleasing 
testimony to the truthfulness and amiability of his character in pri- 
vate life, and a striking contrast to the impressions that may have 
been received by those to whom Mr Hume is known only in his 
metaphysical and historical writings. The letters, in general, are 
not controversial or discursive ; there are occasionally introduced dis- 
cussions on topics of permanent interest ; but even in his correspond- 
toiOQ with those to whom his peculiar opinions were the most offen- 
sive, ther&^ prevails the same mutual kindliness and forbearance with 
which he appears to have inspired bis more intimate associates. 

Such being the general character and description of the papers in 
question, it appeara to your Committee that the value they possess is 
chiefly to be derived from the illustrations they might furnish of the 
literary history of Mr Hume. Whatever diversity of opinion may 
exist as to the tendency of his philosophical or political speculations, 
it must on all hands be admitted that he has attained, and must con- 
tinue to occupy, a station in the literature of his country that cannot 
fail to make the formation of his character and the progress of his 
literary labours to be regarded as objects of more than ordinary in- 
terest. In that view, these papers may be justly esteemed of great 
value. The aeries is indeed very imperfect, and probably its defects 
cannot now be fully supplied from any other sources; but enough is 
preserved to throw some curious and interesting lights on even the 
earliest period of Mr Hume's career ; and the materials may here 
be found for tracing his subsequent progress through life with the 
most minute accuracy. 

In what manner these materials ought now to be employed, is a 
question which, to your Committee, appears to be of considerable 
difBculty. In the terms of Baron Hume's bequest, no particular 
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object or definite purpose ia ezpreaaed ; nor, in the ultimate dispoal 
of these papers, has the Society been fettered by any limltatiooa or 
conditions. His motives, however, in selecting the Society as the 
depositary of these remains of his iJlustriouB kinsman, must have 
been at once to secure their preservation in the most effectual man- 
ner, and to prevent any injudicious or indiscreet use of them, to the 
risk of which they might otherwise have been exoosed. 

In discharging the duty imposed on the Society by their accept- 
ance of this bequest, there can be no doubt that the whole of the do- 
cuments thus acquired must be carefully and faithfully preserved. It 
may be true that in the general mass there are some articles appa- 
rently of little value, which may have owed their preservation to ac- 
cident or oversight ; but your Committee can by no means encourage 
the idea, that in attempting to separate these from what they might 
deem truly valuable, the Society would be safe in exercising any dis- 
cretion whatever ; for, most assuredly, however judicious the selec- 
tion might be, it would not fail to expose them hereafter to misre- 
presentation and reproach. 

On the more difficult question as to the disposal of these manu- 
ecripts, the Committee have not arrived at any clear or decided opi- 
nion. Thus far, indeed, they conceive it to be evident, in the first 
place, that the property most remain inalienably in the Society, and 
that to convert it into a subject of pecuniary speculation would be an 
abuse of the confidence reposed in them by the testator ; and in the 
second place, that to undertake directly, and in their own name, the 
publication of the whole or of any portion of these manuscripts, would 
not be in accordance with the proper character and functions of that 
learned Body. If in these respects the Tiews entertained by the 
Committee shall be deemed correct, the only obvious alternative seems 
to be, to await the opportunity of entrusting the use of these manu- 
scripts to an Editor, who may in all respects be thought worthy of the 
confidence of the Society, and who may intend to employ them either 
as the Illustrations of a Life of Mr Hume, or as a separate publica- 
tion of his Private and Confidential Correspondence. There appears 
to your Committee to be no good reason for any hurry or impatience 
in accomplishing such an arrangement; and, in the mean time, it is 
obviously proper that these papers should be accessible to the inspec- 
tion of such persons. Members of the Society or others, as may ap- 
ply to the Council of the Society for that purpose ; all due precau- 
tions being taken gainst any abuse of the liberty so to be conceded. 

Having said so much on what the Committee regard as the more 
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important portion of tlie Hume Papers, it remiins to taka notice, in 
ft few words, of the other parte of this be<{uest> Among, these there 
is what may be regarded as ia the nature of a Conimoii- place Book, 
written evidently at an earl; period, which would he found to fumiefa 
some Qsoful hints to a, biographer in tracing the progress of Mr Hume's 
studies, and the formation of hia opinions. Besides these, and a few 
other miscellaneous papers of no great importance, there are the ori- 
ginal manuscripts of the earlier part of the History of England, of the 
Dialogues on Natural Beligion. and of his own Life. Of theee, the 
chief value is derived from the highly instructive esbibition they af-- 
ford of the infinite ctu« and pains with which Mr Hume revised and 
corrected all his compositions, and by means of which he succeeded 
in giving to his style not only its minute accuracy, but much also of 
its characteristical force and spirit. The successive editions of his 
works are well known to afford abundant evidence of his uncommon 
ansiety and care in these respects, and their collation has been found 
to furnish most useful lessons to the students of English style ; hut 
in these manuscripts the process of revisal and correction becomes 
still more apparent and remarkable, and renders them of considerable 
cariosity. 

THO, THOMSON. 

JOHN ABERCHOMBIE,M.D. 

ALEX. MACOSOCHIB. 

JAMES PILLANS. 

JOHN SINCLAIR. 



3Tie folUmitig posUeript hag «nce be»i added by order of the 
Coimeil .• — 

POSTSCRIPT. - 

It may l>e proper to add to the statements in the preceding Re- 
port, that among the original letters comprehended in Baron Hume's 
bequest, there are a few that have already been printed. Of these, 
the most important are some of the letters relative to Mr Hume's 
ill-lated connection with M. Housseau, published either at the time 
by himself and others, or in a volume entitled his Private Correspond- 
ence, printed at Londoo in 1820. The only others here deserving 
of particular notice are a few of the letters written by Mr Hume near 
the close of his life, and communicated by Baron Hume to the editor 
of the Literary Gazette, and published in London in the year 1821. 
It is scarcely necessary to add, that there still exist many other 
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valuable letters of Mr Hume, the originals of which had not come 
tnUi the poBseSiBiaa ol his executors, and that a considerable numher 
of these have appeared in various biographical and periodical publi- 
cations. 

2. On the Optical Properties of Greenockite, by Sir David 
Brevreter, in a letter to Lord Greenock. 

Greenockite has the form of a regular six-sided prism, with py- 
■ramidal summits, the faces of the pyramid being inclined 36" 20' 
to their base. The pyramids are sometimes truncated on their 
summit. 

The crystallization is often composite. 

The index of refraction of Greenockite is 2.6882, corresponding 
to the middle of the green space, and to the ordinary ray. Hence 
Greenockite exceeds the Diamond in refractive power, and also 
chromate of lead, which I had found to surpass the diamond in 
this respect. 

The double refraction of Greenockite is comparatively small, 
which is not usual in substances of a high refractive power. It 
is so small, indeed, that owing to its great dispersive power it is 
exceedingly difficult to separate the two images. 

The polarising angle of Greenockite is 68° 36' for the red rays, 
which corresponds to an index of refraction for that light of 2.SS17. 

I found it very difficult to establish the existence of an unioital 
system of rays along the axis of the prism ; but I succeeded in 
doing this by light of the condensed rays of the sun, by which it 
can alone be established j for when in biaxal crystals one of the 
axes is very weak, as in nitre, its influence on the rays is scarcely 
visible in crystals of little thickness, such as those we meet with 
in Greenockite. 

The ufiiaxal system of rings is negative, as in calcareous spar. 

The light left at the polarising angle is blue and pink. 



Professor Forbes, after reading the foregoing communication, 
remarked that the uniaxal structure of Greenockite was ascer- 
tained by himself with the aid of concentrated gas-light, and that 
his notice on the subject was published in the Philosophical 
Magazine for July 1840. 
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8. On the Results of the most recent Experimeota on the 
Conducting Power for Heat of different Soils- By Pro- 
fessor Forbes. 
The author ^ve, in continuation of a former paper (see Proceed- 
ings of the Royal Society of Edinburgh, 3d Deo. 1638), an account 
of the continued systematic prosecution and annual reduction of 
the obnervations or temperature at different depths (3, 6, 12, and 24 
French feet) below the surface of the ground, in various geologi- 
cal formations near Edinburgh, viz. the trap rock of the Calton 
Hill, the incoherent sand of the Experimental Garden, and the 
coal formation sandstone of Craigleith Quarry. The weekly ob- 
servations at all these stations have been projected into curves, 
which present the most remarkable concordance of general features 
for the four years now complete, and give a just confidence in the 
comparability of the results obtained. The thermometric read- 
ings have all been rigorously corrected for the expansion of the 
alcohol in the tubes ; and, starting from these data, the results in 
the following tables have been obtained, partly by graphical me- 
thods, partly by calculation. The quantity marked A is the log. 
range at the surface. The quantity B (which is the most inter- 
esting result) marks the rate of diminution of the range as we 
descend, and is proportional to the square root of the specific heat 
of the soil divided by its conducting power. M. Regnault of Paris 
has kindly undertaken to determine the specific heats by direct 
experiment, whence the conductivity will become known; and the 
comparison of the results for four years proves that we have al> 
ready obtained a near approximation to its value, which is well 
defined for the different formations, but especially for the Sand- 
stone, when contrasted with the other two. The results of Tables 
III. IV. and V. are deduced from the numbers in Table I. ; and 
for the sake of comparability with the foreign observations, the 
French foot and centigrade degree have been employed as units. 
So well do the observations of the different thermometers for any 
one station accord together, that, taking any two of the ther- 
mometers and combining their results by pairs, we should obtain 
nearly the same conclusions. These conclusions are also in ac- 
oordance with those which the Epochs in Table II., and the rate 
of Progress of Heat downwards in Table VI., present ; the best 
conducting soil (that for which B hae the smallest numerical 
value) transmitting the heat fastest. 
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TABLE III^Valdbs o; 



1S37 


1164 


1-176 


1'076 


1838 


1-173 


I'SIT 


1-114 


1839 


1-086 


1-18S 


1.0*9 


1840 


1-073 


1155 


1-OM 



TABLE rV.— Values o 



1837 


— -0B4fl 


—0440 


—0316 


1838 


~oe4i 


— ■0617 


— 03*9 


1838 


— ■0816 


-■0*98 


-■0305 


]840 


— OS 50 


^•0470 


— ■0308 


TABLE v.— Awnnii. ra 




1S3I 


S81 F. Fe«t. 


72-2 F. F«et. 


e7-3 F. Feet. 


1838 


49-3 


618 


91- 


3839 


69-9 


63^B 


100- 


1840 


5S-9 


6M 


988 



TABLE VI.— Vblocitt o 



Pbofasatiox or Heat dowdwaxds. 



1837 




t 


7-5dajt 


1838 
1839 


■s 


8-8 

7-8 


1840 


$ 


6-a 






T«p. 


1838 


3 


0-6 di^. 


1839 


1 


6-0 


1S40 






6.1 



3' 6 dajl. 
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James ThomBon, Esq., Civil Engiaeer, proposed by Dr Thomas 
Thomson of Glasgow, was inly elected an Ordinary Fel- 
low of the Society. 
The following Donations were presented to the Society 

since last Meeting : — 

Comptes Rendua Hebdomadairea des Seances de TAcad^mie des 
Sciences. Tome xiii. Noa. 19, 20, 21. — Bf/ the Academy. 

Verhandelingen over de Natuurlijke Geschiedenis der Neder- 
landsche Overzeescbe Bezittlngen, door de Leden der Natu- 
erkundige CommisBie in Oost Indie en Andere Schrijvers. 
Afleveringa 1, 2, 3. 

Nouveaux Memoirea de I'Academie Royale des Science^ et Belles 
Lettres de Bruselles. Tome siv. — St/ the Academy, 

Memoirea couronn^s par 1' Acad^mie Royale des Sciences et Belles 
liBttres de Bruselles. Tome xt. P*!"- 1. — By the Academy. 

Astronomische Beobachtungen auf der Kbniglichen Unirersitats 
Sternwarte in KQnigaberg. Von F. W. Bessel. 20t« Abtbei- 
lung. — By ttie Author. 

Proceedings of the Royal Society. No. 49. 

Catalogue of Miscellaneous Literature in the Library of the 
Royal Society. 8vo.— By the Sodety. 

An Account of the Vegetation of the Outer Hehridea. By J. H. 
Balfour, M.D., F.R.S.E.— Zfy the Author. 

Descriptive and Illuatrated Catalogue of the Physiological Series 
of Comparative Anatomy contained in the Museum of the 
Royal College of Surgeons in London. Vols, i, 5. 4to.-^ 
By the Royal College of Surgeons. 

Monday, 3d January 1842. 
Dr HOPE, V.P. in the Chair. 
The following communications were read :^ 
1. On the Cultivation of the Sngar-Cane in Spain. By Dr 
Traill. 
He prefaced it by a short sketch of the knowledge which the 
ancienta had of this plant, of ita introduction into Europe, and 
from thence into the American Islands. He endeavoured to 
shew, from Spanish authorities, that very soon after the disco- 
very of America, the Spaniards carried the sugar-cane, among 
other useful plants, with them to the West Indies, and sedulously 



Diqiiii^dbyGoogle 



347* 

cultivated it; and h« conaldered the apeculations of Labat and 
La/itaa, on the supposed American ori^n of the, cane, as very 
inconclusive. 

The au^or's remarks on the Spanish cultivation of the cane 
were the nsults of his personal observations during a residence 
of s<Mne months in Spain in the year 1814, and of some statistical 
information afforded to him by the late Wm. Kirkpatrick, Esq. of 
Malaga. The su^r-cane culture was introduced by the Hoors, 
soon after their ccoiquest of Spain, aod flourished exceedingly 
even after the overthrow of their empire is the Peninsula. Its 
first serious check was from the cruel and impolitic expulsion of 
the Moriscoes in 1609 ; its second, from the enormous extension 
of sugar plantations in the West Indies and South America. Yet, 
notwithstaDding the capricious (^pressions of a tyrannical go- 
vernment, it has subsisted to the present time as a considerable 
branch of ^laoisk agriculture, with periodic fluctuations in its 
proEq>erity, for two hundred years since the expulsion of the most 
industrious inhabitants of Spain. 

He described the district producing sugar, at the period of his 
visit, as extending along the shores of the Mediterranean, from 
Adra to Manilba. a distance of 130 miles. The breadth of this 
track, however, is small — not more, on an average, than four or 
five miles, being hemmed in on the west and north by the rugged 
mountains of Andalusia,. These ranges screen it from the west 
and north winds ; but as the most lofty are crowned with peren- 
nial snow, occasional frosts are injurious to the sugar planter. 
The general cliiuate of Andalusia was shewn by Dr T. to be re- 
markably mild throughout the year ; as is proved by the luxuriant 
growth of ChoMceropt humilu. Cactus Opuntia, Agave Anuricana, 
die orange and the lemon, and the date-palm, in Southern Anda- 
lusia, 

Along the track in question there are many sugar plantations, 
and a considerable number of sugar-mills, moved either by water 
or by mules. Most of the plantations are small ; but one estate 
.made 4600 loaves of white sugar annually, eaoh of the value of t^t 
dollars. Most of the Spaubh sugar, however, was either Muaoo- 
vado or clayed sugar. The statistical remarks shewed that a 
well-mtuiaged Qstate, near Marbella, returned in the worst years 
7 per cent, on the capital employed, in middling years II per 
eent, and in good years from 16 to 20 per cent., afler deducting 
all charges. 
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2. On the Theory of the Parallel Roads in the Glens of Loch- 
aber. By Sir G. S. Mackenzie, Bart. 

Sir George Mackenzie read a paper on the Theory of the Pa- 
rallel Shelves in the Glens of Lochaber, in which he first noticed 
the objections to the theories that ascribed the origin of these ap- 
pearances to fresh-water lakes, the barriers of which had been 
destroyed at different periods ; and to the ordinary action of the 
sea when the land was at a lower level than at present. The 
causes supposed to have removed the barriers, in the first case, 
. bein; violent disruptions, the preservation of level and parallelisni 
is totally inconsistent with such operations. In the second case, 
the shelves being confined to the single locality of these glens, 
while, supposing' them to have been sea-beaches, the appearances 
of such shelves should be frequent and to be seen every where; it 
becomes necessary that the elevation of the land should have been 
confined to a narrow locality, and to hare exhibited a boundary 
no where to be found. In this case, also, the elevation of the land 
must have been.sudden, otherwise the traces of the action of the 
sea would have been seen continuous a!) over the sides of the glens. 
Sudden elevation being therefore necessary, it is not at all pro- 
bable that the levels and parallelism could have been, preserved 
so perfectly as to be in accordance with the curvature of the earth/ 
Sir George alluded to the researches of Sir James Hall in re- 
ference to the debacle or Hood that appears to have passed over 
the country ; and to the notions of Frofessor Agassiz, that ice, a 
universal glacier, had produced the phenomena which had been 
attributed to the debacle. He denied that these phenomena could 
have been the effects of glaciers properly so called ; though, as 
stated by him in a paper read last session, masses of ice may. have. 
been, and most probably were, brought from the Arctic Regions by 
the debacle, and may have been arrested in the narrow passes 
among the mountains, forming temporary glaciers, if such an ap- 
pellation may be applied to them, and producing effects not easily- 
accounted for without such assistance. Sir George then pointed . 
out a singularity in the localities of the Lochaber glens, in refer- 
ence to the demonstrated course of the debacle, which had led him. 
to attribute to that catastrophe the formation of the shelves. The 
openings of the glens face that course, and they turn towards the 
north, so as to become nearly parallel to the Great Glen. The 
highest summit level is between Glen Gluoy and Glen Roy, and. 
the other lower summit levels are between Glen Roy, Glen Spean, 
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.and the vallejr of the Spey. The debacle coming from the NW. 
would fill these glens, and flow over the summit levels. As soon 
as it subsided below that of Glen Gluoy, that glen would he in 
the condition of a lake or arm of the sea, and defended from the 
great tumult of waters by the mountain ridge betwixt it and the 
Great Glen, while the agitation would be sufficient quickly to 
produce the highest of the shelves. When the waters subsided be- 
low the summit level of Glen Roy, then the highest shelf in that 
gien would begin to be formed. As the subsidences would be ir- 
r^ular, in consequence of the agitation of the waters, and the in- 
fluence of the varied surface of the land, and as also the tides would 
Gontribato in a considerable degree to this irregularity. Sir George 
conceived a sudden subsidence, and a sudden stoppage for a time, 
amply sufficient for the formation of the imperfect terraces or 
shelves, the sections of which clearly indicate something very dif- 
ferent from the comparatively tranquil operations of the sea on 
the coast. The lowest shelf appears to have formed on the subsi- 
dence of the water below the summit level betwixt Glen Spean 
and the valley of the Spey. The shelves disappear at the points 
where the agitation of the waters may be supposed to have been 
too great for their formation, on account of vicinity to the Great 
Glen ; and. consequently, we may expect. the diluvium to assume 
the appearance in that locality which it exhibits in many others, 
and modified by the shape of the surface. This modification is 
beautifully exhibited whenever the effects'of the land on the move- 
ment of the waters is taken into account, and which it has never 
been sufficiently, when the theory of a debacle has been discussed- 
Sir George admitted fully the probability that masses of ice, 
brought by the debacle, may have rested at the openings of these 
glens, and acted as barriers to a certain extent ; but this, be consi- 
dered, does not affect his general theory, while it rather strengthens 
it. The erratic blocks found on the shelves may have been depo- 
sited by ice ; and if rounded pebbles, brought in evidence by Mr 
Darwin against Sir George's theory, could not have been produced 
by such a vast torrent, the great abundance of ready-made pebbles 
to be found in the masses of conglomerate over which the flood 
had to pass, would sufficiently remove the objection. Sir George 
expressed himself as by no means anxious about the fate of his 
theory, because a philosophical examination of it, if condemnatory, 
would remove obstacles in the way of arriving at truth ; and if 
laudatory, would lead to a correct explanation of tacts still in a 
somewhat anomalous state. 
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3. On the Results obtained with different forms of Raia- 
Ganges. By Joseph Atkinson, Esq. Commanicated by 
David Milne, Esq. 

The objects proposed were — 

Pirat, To discover the difference, which the hnght ai Radn- 
G&ugea a,bove the surfiioe makes in the tunount of rein reoeived by 
eaeh gaugv. 

Second, To try the effect of an IncUned Funnel, which always 
presents itself towards the wind. 

Third, To test the action of a Gloimlar Gauge or Sphere. 

i^burtA, To investtg;ate whether any and what di^renoe the 
tize of the funnel made in the quantity of rain received. 

The number of gauges used to accomplish these objects was 
six ; — of which three were horizontal funnels, 12 inches in diame- 
ter, placed respectively 0, 3, and 6 feet above the surtkce; one 
was a capper sphere, 36 inches in circumference, placed 6 feet 
above the surface ; one was a funnel, 12 inches in diameter, placed 
at an angle of about 4S degrees, and § feet above the surface — a 
vane was attached to the rim of this funnel, and this last moved 
upon a pivot over the receiver ; and the sixth gauge had a funnel 
of 18 inches diameter, placed horizontally, and six feet above the 
surface. 

The results obtained from these gauges in twelve months, be- 
ginning with November 1840, were as follows : — 

Firit, The excess of the surface gauge over that which was 
three feet above the ground, was nearly identical with the excess 
of the latter over that which was six feet above ; the excess in 
the first mentioned case being 1.816 inches — in the latter, 1.869 
inches. 

Second, The inclined and moveable funnel always took more 
rain than the horizontal funnel on the same level during strong 
winds, and less during calm winds. The difference between these 
two gauges was, in twelve months, only 1.887 inches. In thafi 
period, the horizontal funnel on the surface had taken 1.804 inches 
more rain than the inclined funnel, the latter being placed 6 feet 
above the surface. 

Third, The globular gauge, instead of receiving more rain than 
the common horizontal funnel at the same level, as might have 
been expected, received O.S60 inches less in the twelve months. 
In the first six months, it received more rain than the horizontal 
funnel, but during the warm months it received considerably leas. 
During the cool months it represented very fairly the metm of the 
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horizontal iiuuiel and the mcliued fiinnel ; but during; the summ«r 
months it failed in doing so, that fulure being greateat in Augnati 
when it had taken 0.536 inches less than the mean of the other 
two gauges. In the twelve mmths the globular gauge had taken 
1.503 inches less than the mean of the other two gauges, 

Fowrth, The funnel, which had a diameter of 18 inches, re- 
ccaved £.59B inches less rain than a funnel 12 inches in diameter, 
which was placed at the same height. And this di^rence was 
not the eSeot of one or two months ; lor it will be obserred, on 
reference to the Table, that the quantity received by the larger 
fimnel wasnniformly less than the quantity receivedby-the smaller. 

These results were obtained at Harrafoy, near Carlisle. 





NUMERICAL RESULTS— SUMMARY 
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Snr&ca. 


Nov. 


3.089 


3.112 


2.709 


8.1 S8 


2.877 


2.709 


Dec. 


0.439 


0.420 


0.360 


0.393 


0.40S 


0.S91 


3m. 


3.182 


2.594 , 


2.364 


2.668 


2.660 


S.120 


Feb. 


1.669 


1.47T 


1.240 


1.681 


1.337 


1.167 


Mareh. 


S.T3S 


2.671 


2.407 


3.6S0 


3J)42 


2.163 


April. 


2J(87 


S.676 


S.4S9 


S.01S 


2.481 


2.324 


May. 


2.406 


2.261 


2.172 


2.43G 


2.181 


3X>74 


June. 


3.380 


3.406 


8.243 


3.193 


2.882 


3.013 


July. 


3,210 


3.180 


3.166 


2.666 


2.717 


2.902 


Aog. 


6.69T 


6.4S6 


6.310 


6.661 


5.394 


6.780 


Sept. 


3MI 


3.801 


3.863 


3.406 


3.S07 


3.377 


Oct. 


eX)3S 


5.444 


6.360 


6.713 


5J108 


6.117 


3S.332 


87.406 


8eJi4t 


31.428 


34.981 


33.036 



The nun of the Sphere (6.) Itn thui the mean of the Horiiontal and Tane 
(3. and 4.) by 1J103. 

The nun of the Sartbn (l.>iMirc than the Bnm of the Vane (4.) by !.804. 

The mm of the 18-ini:h Fonnel (6.) (ett than the Bum of the 12-tDch Fannel 
(3.) by 2.605, 
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The following Donations were presented to &e Society 
since the last meeting : — 

M^moires de TAcad^mie Imperi&le d«B Scienaes de Saint Feters- 
bourg, (Sciences Matbematiques et Fhysiques.) Tome U. 
Lit" 5, 6. 
Do. do. (SoieDces N&tarelles.) Tome ilL lAv" S, 6, et 

Tome iv. lyiV' 1, 5. 
Do. do. (Sciences Folitiques, Histoire, Fhilolo^e.) Tome v. 

LiT" 1, 4. 
Do. do. (F&r divers Savans, et liu dans ses Aflsembi^es.) 
Tome iv. LivKS 3, 4. 
Recueil des Actea de la Stance Fublique de I'Academie Imp6- 
riale dea Scienoes de Saint-Fetersbourg, t€nue le 29 Dee. 
1840. — J?i/ the Itr^perial Aeademjf. 
Bnl I4tin de la SociSti Impeiiale des Naturalistes de Moscow, 1 840. 

Nos. 1, 4, et 1841. No. 1.— fly the SoeUty. 
Ueber den Galvanismua als chemiscbes Heilmittel gegen firtliche 
Krankheiten, von Dr Ctustav Crusell. — ^ the Author. 
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PROCEEDINGS 



ROYAIi SOCIETY OF EDINBURGH. 



Monday, Vtlh January 1842. 
Dr ABERCROMBIE, V.P. in the Chair. 
The following commimications were read : — 
1, On the Identity of the Animal Matters which form the 
BasiB of the Animal Fluids and Solids. By James Staikj 
M-D., F.R.C. Phys. 

The author, after referring to the late researches of Mulder, 
Vogel, Liebig, 6hj., whose experiments proved the close analogy 
between albumen, fibrin, and casein, and their almost identity in 
composition, stated that, in consequence of some experinients he had 
performed a few years ago, he was led to entertain the idea that all 
the animal fluids and solids consist of modifications of one and the 
same prototype animal matter. The following considerations seemed 
to confirm this opinion. 

1. £xperimentB on the blood, and the fact of all tissues of the 
body, however differing in appearance and chemical properties, 
being formed from that albuminous fluid. 2. The formation of tl.e 
chick in ovo, albumen and oil being the only matters from which all 
the tissues and fluids are derived ; whilst the chick being shut up 
in a calcareous covering and tough membrane, which becomes denser 
as incubation advances, would appear to prevent any of the usual 
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tappoied changes being produced, which could allow albumen to be 
converted into gelatin. 3. The continuity of tendon and mnscle- 
The author stated, that if a fine fibre of tendon be carefully 
' remoTed, it brings away with it its continuation in the muscle, or 
vice verta, and that, when this was examined by means of a power- 
ful microscope, the continuity of the ultimate fibres appeared to him 
to be capable of being traced. 1. The mode in which a ruptured 
tendon is repaired, — the fibrinons matter which is thrown out, appa- 
rently by simple condensation, seeming to assume all the characters 
of true tendon. 5. The early food of the young ofall the Mammalia, 
consisting, like that of the chick in ovo, of a kind of albuminous 
matter and oil, viz. milk. 6. Experiments on the nutrition of ani- 
mals, which shew, that though fed with gelatin, fibrin, and albu- 
men, the lacteals cont&iu a simply albuminous fluid. 7- The similar 
effects produced by maceration on all the tissues of the body. 

The author then briefly nafrated the chemical details, which satis- 
fied him that all the solids and fluids of the body (fatty and nervous 
matters exceptedX might be reduced to a prototype or basic animal 
matter, which exhibited none of the characters naturally belonging 
to any of the fluids of the body ; and he shewed how the albumen 
in the serum of the blood seemed to be instancy sesolved into this 
basic animal matter by a few drops of solution of sanstic potash. 
He also found that the potash solution had a similar action on all 
the constituents of the blood, the fibrine as well as the albuminous 
matters not only preventing the blood from clotting but also from 
depositing its red or coloured particles. The author pointed out the 
•ffuct of other in removing this basic animal matter in a state of 
purity from its chemical solutions, and remarked that it acted simi- 
larly on solutions of albumen and of gelatin. He also stated, that 
this prototype animal matter appeared, in certain stat«s of the sys- 
tem, to be seoreted in its basic form ^ong with the urine, and bad 
been formerly described by him under the name of Gravidine. 

The author therefore proposed to adopt from Mulder, for this 
basic animal matter, the name of Pi-otein, as expressing the Proteus- 
like forms it is capable of assuming. 

The author next proceeded to observe, that being desirous of 
ascertaining what elfect chemical agents exerted on the tissues 
of the body in producing their solution,, he was induced to ex- 
amine the solutions by means of a powerful microscope, with a 
magnifying power of 800 diameters. He then observed that thess 
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were composed of an infinite number of minute globular particle 
floating in the clear fluid. These globitU's were m&ny times emolUr 
thaa the globules of the blood, and from their Terj minute size the 
author waa onlj able to guess at their diameter. These globules, in 
the author's opinion, are not to be confounded with those described 
by Edwards, Baer, Sir E. Home, and others, who also stated the 
tissues to be composed of globular parte ; because the globules of these 
observers were of the same sine as the blood corpuscles. These 
minute globules the author regarded as the ultimate particles of 
animal organization ; and thou^ they eeemed to consist of an exter- 
nal coat, and an enclosed transparent fluid, he thinks this is a 
deceptive appearance, and that it is more likely the particles are 
solid, as they apparently remain unchanged in size or form on dry- 
ing. When the animal matters were removed from their chemical 
solutions in a state of purity by means of ether, and again examined, 
the author stated that these minute globular particles were even 
more distinctly seen than before, and that they retained their ori- 
ginal globular appearance and general character apparently un- 
changed. He also stated that the blood to which potash bad been 
added, waa wholly reduced to its component globular particles float- 
ing either singly or in small irregular agglomerations ; but not a 
single blood corpuscle was visible ; all hod been apparently resolved 
into thin coastituent globular pavticles. 

The author then stated, that he was induced to extend his exami- 
natioDB to the natural solids and fluids of the body, in orderto ascer- 
tain whether any similar globular appearance could be detected in 
them. On a careful examination, almost all the tissues seemed to 
him to be composed of filaments of extreme tenuity, of the very same 
diameter as the minute globules he had previously observed in the 
chemical solutions ; and these Ulaments could, in many instances, 
be seen to be formed of globules or molecules arranged in lines. 
When the fibre or membrane was stretched, the globular or mole- 
cular appearance of the filamente appeared to be destroyed, but, 
when relaxed, the peculiar appearance became again distinctly visible. 

On examining the fluids of the animal body, the author remarked 
that the fluid fibrin which rises to the top of new-drawn blood was 
composed of a multitude of minute globules of the same size and 
appearance as those previously seen in the tissues and in the che- 
mical solutions. He further conceives, from his microscopic exami- 
nations, that the corpuscles of the blood are very compound bodies, 



3,q,i,i.:db,.GoogIe 



cotnpoeed of the same minute globules arranged ia concentric rings. 
The serum of the blood of the lower animals also seemed to him to 
be filled with minute very transparent globules, but those in human 
serum were not always BO easily detected. The pus and roucns 
corpuscles were also described as consisting of agglomerations of 
similar minute globules. The casein globules were also described. 

The author stated that his observations had been made with a 
very excellent common compound microscope, but that he had veri- 
fied every observation by means of crystal lenses of high power, 
simple globules of crystal, a garnet lens, with a magnifying power of 
1000 diameters, and a Wollaston's doublet, adapted to the micro- 
scope. 

2. On the Parasitic Fungi found growing on the Bodies of 
Living Animals. By John Hughes Bennett, M.D. Com- 
municated by Dr Graham. Part 1. See Proceedings of 
the next Meeting. 

The following Donations were presented to the Society since 
last Meeting. 
Ordnance Survey of the County of Wexford in Ireland. 56 sheets. 

— Bi/ his Excellency the Lord Lieutenant, 
Proceedings of the Linnean Society of London. Nos. 10, 11, and 12. 
Transactions of the Linnean Society of London. Vol. xviii. part 4. 

— By the Societt/. 

Monday^ 7th February. 
Sir T. M. BRISBANE, Bart., President, in the Chair. 
The following communications were read : — 
1. On the Parasitic Fungi found growing on the Bodies of 
Living Animals. By John Hughes Bennett, M. D. Com- 
municated by Dr Graham, Part 2. 

The author's object was, 1st, To confirm and extend the investi- 
gations of Gruby concerning the mycodermatoQS vegetations growing 
in the crusts of the cutaneous disease called Porrigo Ivpinota ; — 2d, 
To describe a plant he had himself found growing on the living mem- 
brane and tubercular matter of Pkthisie pulmotMlig; — ^d, To de- 
scribe the structure of a plant found infesting the skin and gills ol' 
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the gold-fish ; — and, 4^ To inquire into the pathological itata whiflb 
TuTiiishes the conditiona necessary for the growth of fungi in liriDg 
animals. 

1, In July last, the author examined the crusts of Porrigo lupi- 
nota, readily detected the cylindrical and ramified appearances de- 
Bcribed by Gruby, and confinned his account of the development of 
the disease. In some cases, the appearance of the crusts containing 
the vc^tations was preceded by pustules ; but as nothing of the kind 
would be observed in other instances, this seems an accidental, not 
an essential character of the disorder. The crusts appear in seven 
or eight days, in the form of minute, yellow, depressed spots, consist- 
ing of a smooth, cup-shaped capsule. This capsule, as seen with a ' 
magnifying power of 300 diameters, gives off from an amorphous 
granular matter numerous jointed tubes, which discharge from their 
extremities many round or oval bodies, the sporules or proUfio germs 
of the plant. The appearance of the Porrigo-capsule was always 
preceded by desquamation of the cuticle. Hence it is probable that 
the sporules insinuate themselves into the crevicea, instead of spring- 
ing up originally below the cuticle, or in its substance, as Gniby sup- 
poses. The author was not more snccessful Uian Gruby, in commu- 
nicating the disease by inoculation ; but nevertheless considers that 
the doctrine of its contagious nature, generally held by medical 
men, is sufficiently proved by other evidence. He thinks it is 
not confined to the human race only, as he has lately detected pre- 
cisely the same appearances on the face of a common house-mouse. 

2. While investigating the nature of pulmonary tubercles, the 
author observed a vegetable structure in the sputa expectorated 
during life, as well as in the tubercular matter found in the lungs 
after death, in a case of phthisis with pneumothorax. The structure 
consisted of jointed tubes branching dichotomously, between ^\^ and 
,gg of a miUimetre in diameter, and springing from an amorphous 
granular mass. They gave off round or oval corpuscles, which ap- 
peared to be spornles, arranged in bead -like rows. These vegeta- 
tions seemed to have existed during life, both because they were seen 
in fresh sputa, and because those seen in the lungs could scarcely 
have attained their actual development in the short space of thirty- 
six hours, which elapsed between the patient's death and the exami- 
nation of the body. The plants resembled Link's Penidllium glav- 

3. The gold-fish is known to be subject to a disease, accompanied 
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rflth the formation of ft ciittony substance around its gills, and on 
other parts of its body. In a specimen put into his possession hy 
Mr Goodsir, the author found that the cottony substance presented 
under the microscope both a cellular and a non-cellular structure. 
The former consisted of long tubes divided into elongated cells, at 
tiie proximal end of which there was a transparent vesicle or nuoleua 
about a 100th of a millimetre in diameter. Some cells were filled 
with a granular matter ; others were empty, as if they had discharged 
their contents. Besides this structure, there were also long fila- 
ments, about a 600th of a millimetre in diameter, which sprung 
from the tubes, and seemed to consist of a diaphanous sheath, and a 
solid transparent matter. This structure, as in the two previous 
instances, sprung from a finely granular amorphous mass. 

The author next gave a coiidensed view of the history of his sub- 
ject, describing more especially the observations and discoveries of 
Bassi, Audouin, and Johanys relative to the Muscardine, or fungous 
disease, of silk-worms, — those of Hannover and Stilling, on the Gon- 
fervie which infest reptiles, — those of Ehrenberg, Gkiodsir, and Coo- 
per, on the mycodermstous vegetables of fishes, — those of Owen and 
Deslotigchamps, on birds,— and those of Schoenlein, Fuchs, and 
Langenbeck, Grufoy, and others, on man. And from all the facts 
hitherto collected on the subject, he inferred, that the vegetations in 
question are not the cause, but the result of disease in animUs, — 
that they grow on unorganized matters, apparently albuminous or 
tubercular in nature, which are effused into the healthy textures, — 
that they occur only in animals previously weakened by circum- 
sbuices inducing imperfect nutrition, — and that their growth is to be 
counteracted partly by invi]];orating the body and partly by local 
applications hostile to vegetable life. 

The paper was accompanied with drawings of the appearances 
described. 

3. Oq the Action of Water on Lead. By Dr Christison. 

The author, after briefly stating the results of his Experimental 
Inijuiries, published on this subject in 1820, proceeded to describe 
two instances which had recently come under his notice, illustrative 
of the solvent action of certAin terrestrial waters on lead, and of the 
danger of using this metal for conducting water in pipes, unless with 
a due regard to the circumstances which promote or prevent its cor- 
roding property. In one instance, the water of a spring, conveyed 



in a lead-pipe fruni a distance of three quatters of a mile, wai found 
to act so powerfully on the lead, that in a short time the cistern in 
which the water waa collected became -covered with looae carbonate of 
lead, and the metal could easily be detected in the state of oxide dis- 
solved in the water. In this case, the action was found to depend 
on the spring being of extraordinary purity, its total saline ingre- 
dieats being only a 22,000th part. In the other instance, water 
conveyed half a mite In a iead-ptpe, was impregnated exactly in the 
same way, and with the very same [4ienoroena, — but with the addi- 
tional circumstance, that, in consequence of the impregnation not 
having been detected in time, as in the previous case, the diseaM, 
Colica pietonum, broke out in the house supplied with the water. In 
this case, Uie water was by no means pure, as it was found to con- 
tain no less than a ifiOOtii part of saline matter. But there waa 
scarcely any other salt present except muriates, which the author 
had ascertained in his former researche§ not to prevent the action 
of water on lead, unless present in much larger quantity. 

He next proceeded to explain in what manner the actim of th* 
water was put an end to in both these cases. In similar instances, 
die only remedy formerly thought of was the substitution of iron- 
pipes. In the former of the two cases which fell under his notice, 
the water was left at rest in the pipe for four months, till a firm 
crust of mixed carbonate and sulphate of lead had <n'ystalliEed on the 
lead ; after which no farther action took place. In the latter in- 
stance, the same end was attained by keeping the pipe full of a solu- 
tion of phosphate of soda, consisting of a 27,000th of the salt. 

The author appended an analysis of the compound formed by the 
action of distilled water on lead. Guyton-Morveau aiid others 
considered it a faydrated oxide ; the author himself, in 1829, thought 
it a neutral carbonate; and, in 1834, Captain Yorke first considered 
it a hydrated oxide, and eventually concluded from his uialyses, 
that it is an irregular mixture of hydrated oxide and carbonate of 
lead. The author finds that the product is a hydrated oxide, when 
the action goes on without the access of carbonic acid; but that, 
when the action proceeds in the usual way, under exposure to the 
atmosphere, the product is a crystalline body, of which the primi- 
tive form seems to be the regular octabedre, and which is composed 
of two equivalents of neutral carbonate, united with one equivalent 
of hydrated oxide (2 PbO C0« -»- PbO Aq). 

He then stated the following to be the general conclusions to be 
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drawn in a practicEil point of view, tram his present and previous 
inquiries as to the use of lead for convejing water : — 

1. Lead-pipes ought not to be used for the purpose of conveying 
water, at least where the distance is considerahle, without a careful 
chemical examination of the water to be transmitted. 

2. The risk of a dangerous impregnation with lead is greatest in 
the instance of the purest waters. 

, 3. Water, which tarnishes polished lead, when left at rest upon 
it in a glass vessel for a few hours, cannot be safelj transmitted 
through lead-pipes without certain precautions. 

, 4. Water, which contains less than about an 8000th of salts in 
solution, cannot be safely conducted in lead-pipes, without certain 
precautions. 

5, Even this proportion will prove insufficient to prevent corro- 
sion, unless a considerable part of the saliua matter consist of carbo- 
nates and sulphates, especially the former. 

6. So large a proportion as a 4000th, probably even a conuder- 
ahly larger proportion, will be insufficient, if the salts in solution be 
i(i a gi'eat measure muriates. 

- 7. In all cases, even though the compositioti of the water seems 
tp bring it within the conditions of safety now stat«d, an attentive 
examination should be made of the water, after it has been running 
for a few days through the pipes. For it is not improbable, that 
other circumstances, besides those hitherto ascertained, may modify 
the preventive influence of the neutral salts. 

8. When the water is judged to be of a kind which is likely to 
attack lead-pipes, or when it actually flows through them impreg- 
nated with lead, a remedy may be found, either in leaving the pipes 
full of the water, and at rest for three or four months, or by substi- 
tuting for the water a weak solution of phosphate of soda, in the 
proportion of about a 25,000th part. 

The following Donations were presented to the Society since 
last Meeting. 

Froceedingsof the American Philosophical Society. Vol. ii. No. 19. 

— By the Societi/. 
Laws, Regulations, and Annual Report of the Leeds Philosophical 

Society for 1840-41.— J*^ the Society. 
Journal of the Asiatic Society of Bengal, 1841. Nos. 112, 113, 

and 1 14.— By the Society. 
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Ordnance Surrey Maps of EngUml and Wales. Xos. 77t ?&> uid 

87. — By the Matter-General of the Ordnance. 
Kartea der Isothermen-Gurven auf der Nordl. Hemisphere. Von 

'Wilh. Mablmann.-^Bi/ the AtUhor, 
Comptes BenduB Hebdomadaires dea Stances de I'Acadeniie des 

Sciences. Tome ciii. Nob. 22, 26. Tame xi7. Nob. 1. 2, 3. 

— By the Academy. 

Monday, 22d Februart/. 
The Eight Hon. LORD GREENOCK, V.P., in the Chair, 
i. On the Necessity of the Sense of Muficnlar Action to the 
fnll Exercise of the Organs of the Senses. By Sir 
Charles Bell, K.H. 

Referring to. the nerreE of touch, as distributed to the points of the 
fingers, the author proceeded to shew tliat something more was ne- 
cessary than the exposure of the nerve. For exainple, the tongue 
being the most perfect organ of touch, resulting from the fine supply 
of nervea, is yet incapable of receiving certain impressions ; — so that 
although it could distinguish the finest hair, so fine as not to bo 
felt by the finger, yet if applied to the artery at the wrist, it con- 
veys no sense of pulsation. 

Part, therefore, of the organization of the finger consists of a 
ball of elastic matter, under the nerves, peculiarly suited for receiv- 
ing pulsation ; and being moulded by protisure, by this means con- 
veying the sensation of form. It could not be that the variety in 
sensation results from the depth to which the impression is con- 
veyed, for the nerves of sensation are on tbe surface, and the deeper 
parts do not feel. It must then be tbe change or moulding of 
the elastic cushion, consequent on pressure, that is conveyed to the 

After shewing that weight so little different as that of a sovereign 
and a shilling could be distinguished when placed on the tip of the 
finger (although no distinctioa could be made when the pieces of money 
are laid upon any other part of the surface of the body, however de- 
licate the sensation), he went on to shew the happy combination of 
the muscular action of the band and fingers with these palpi. 

Referring to the sense of muscular action, he gave reasons for the 
opinion that we had a consciousness of it independent of the sense 
of touch, or of any of the other senses. He illustrated this by the 
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effect of a species of paralysis, in which the sense of muscular motioii 
was lost, whilst the power of action rem&ined. 

Beferring to the experiments of Weber and others, by pricking the 
skin, he stated, that on pricking certain parts of the body with two 
sliup points at the same moment, there was a sensation of one point 
only, whilst, on other parts, the sensation of the two points was dis- 
tinct. Those experimenters drew the conclusion that this capacity of 
distinguishing the two points resulted front the greater concourse of 
nervous filaments. He stated, on the contrary, that the capacity 
of distinguishing the two points, or, in fact, of distinguishing the 
form of bodies, did not result from the mere sensibility of the part ; 
fbr example, that the back of the hand was painfully pricked, and 
yet was not capable of distinguishing the two points from the one. 
He contended, on the contrary, that the capacity resulted from the 
junction of sensibility and motion. It was limited to the band, the 
tongue, and the lip. 

Pricking the cheek with two points gare no distinct sensation, but 
on approaching the lower lip the points become distinct. And not 
only the sensibility to form, but to weight also, results from the 
combination of muscular motion. Hence the sovereign and the 
shilling may be distinguished by their weight on being placed on 
the lip or tongue, though not by any less moveable part. 



The author proceeded to consider the motions of the eye, arguing, 
that to the full exercise of the organ in vbion the action of the 
recti muscles of the eye was necessary, and that a sense of their 
action was combined with the impression on the retina. 

After some instances drawn from the mtuct volitantes, and the 
experiments of Dr Wells, he stated, that when the impression was 
permanent on the spot of the retina, the eye being closed, the per- 
ception of place was received from tiie sense of the action of the 
recti muscles. But if the ball of the eye was moved by the point 
of the finger, or by the obhque muscles, there was no apparent 
change in the place of the image. On this subject, he referred to 
the case of the ni/ttagmus hulhi, in which there was an incessant 
motion of the eyeball, whilst the person saw distinctly, and could 
perfonn most minute works with the needle or the pencil. 

The fact on which the author placed the greatest stress was the 
effect of cutting one of the recti muscles. He referred to a late 
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volume of the Phil. Trans, of Loudon, descriptive of ft case, in 
which a lad, blind from birth, had at eighteen years of age the 
sight of one eje restored. But the eye being distorted towards the 
nose, the rectus internus muscle was cut across. The consequence 
of this was, that he no longer saw objects in their right position. 
They appeared placod to that side on which the muscle had been cut. 
The author's explanation is, that the tendon of the muscle being 
cut olF from its attachment to the ball of the eye, the muscle con- 
tracted, and sensibility to this contraction being associated with the 
impression on the retina, produced a false perception of the plaoe of 
objects. 

The author concluded by expr^sing hb doubt whether hia course 
of study fitted him to be a competent judge of some of those matters. 
He could not resist the conclusion, that these required the exercise 
of a double sense, and an operation of the mind of the nature of 
comparison, to rouse to consciousnesB and the knowledge of exter- 



2. Geological Notes on the AlpB of Dauphin^. By Professor 
Forbes. Part Ist. See Proceedings of the next Me«tinff. 

The following Gentlemen were duly elected Ordinary Fellows 
of the Society : — 

John Davy, M.D. ; 

Robert Nasmyth, Esq., F.R.C., Surg. 

The following Donations were presented to the Society 
since the last Meeting : — 

TwelfUi Report of the Scarborough Philosophical Society. 1841. 
— R/ the Sodeti/. 

Comptes Rendus Hebdomadaires des Stances de I'AcadSmie des 
Sciences. Tome xiv. Ifos. 4, 5, 6, 7- — Bt/ the Academy. 

Report of the Commissioners appointed to consider the steps to be 
taken for Restoration of the Standards of Weight and Mea- 
sure. — By the Commitaioners. 

Letter to the Right Honourable George Earl of Aberdeen, on the 
State of the Schools of Chemistry, in the United Kingdom. 
By W. Gregory, M.D., F.R.8.E., &c.~£l/ t&« Aathor. 
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A faithful Becord of the Miraculous Case of Mary Jobson. B; W. 

fieid Claun7, M.D., F.B.S.E.— j^ the Author, 
Bien-Etre et Conoorde dea Claasea du Feuple Fran^us. Far La 

Baron Charles Dupin. — ^ the Author. 
Vie d'un Bienfaiteur du Feuple, A. P. de U Bochefoucauld. Par 

Le Baron Charles Dupin. — Sy the Author. 

Monday, tth March. 

Sir T. M. BRISBANE, Bart, President, in the Chair. 

1. On the most recent Disturbance of the Croat of the Eardi, 
in req»ect to its sog^esting a Hypothesis to account for 
the Ori^n of Glaciers. By Sir George Mackenzie, Bart, 

In this paper the aatiior pointed out that the force, which had 
protruded granite and other matter among the strata, could not 
have been the same in point of time with that which broke up the 
crust of the earth into ite preaent shape ; because the matter in veins 
which we now see eiposed to view on- the faces of precipices, having 
been fluid at the time of protrusion, must have run out of the fis- 
sures on the rock being raised up. It appeared, therefore, that all 
matter filling fissures in rocks, had become solid before the most re- 
cent cataclysm had taken place. There being no appearance of any 
matter having been protruded from below at the time of the surface 
being forced into its present disrupted state, it was assumed that the 
expanding force which broke the crust, was that of vapourable mat- 
ter, chiefly steam, confined between the solid crust and the igneous 
mass in the interior; and also filling up the place of the enormous 
masses of matter which had been, at a former period, forced up from 
below, and which we now see in the shape of veins and dykes, and also 
of those very extensive ranges of country wholly composed of trap 
beds, admitted to have been submarine lavas. The vapourable mat- 
ter having increased, and also its expansive force, the crust at length 
yielded ; and the vapourable matter being set free, two consequences 
were supposed to have followed. First, the vapourable matter inust 
have carried with it a vast amount of heat, so as to cause a consider- 
able refrigeration of the broken crust, andtowhich its exposure to atmo- 
spheric inflnenees, and perhaps also to the rushing of the waters, would 
contribute. Secondly, supposing the cataclysm to have taken place in 
the winter season, the extraordinary quantity of vapour forced by 
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esp&nsive impulse into the atmoErpbere, would speedily arrive at tL 
r^on whence it would fall back in a irazen state. This would pro- 
bably have taken place even in the summer seuon, at least in so far U 
to load the mountain Euromits and TalleyB lifted above the line of per- 
petual congelation. A chaDge of climate having been effected by the 
disruption of the crust, the winter infiuences would, for a long timei 
have greater power, so that the whole surface within the sphere of 
a cataclysm might have become covered with ice, until the crust 
should begin to recover its temperature from the internal source of 
heat, and the influence of the sun conjointly. The author supposed 
that, on account of tbe suirface having had, probably, but little ele- 
vation previous to the cataclysm, the heat of the crust was so con- 
siderable, as, joined to the influence of the son, to be sufficient tO 
have Induced on the temperate zone a climate more nearly allied to 
that of the tropics, and such as to have admitted of the residence of 
those animals requiring a comparativety warm climate, and whose 
remains have given rise to much difficulty in geoli^cal speculations. 
As a subsidiary source of vapour, the author supposed tliat at the 
moment of the cataclysm, much water would have been admitted to 
contact with the interior heated surface. He was not aware, at the 
time he read his paper, that in a recent work by Charpentier on 
glaciers, this geologist had appealed to the same thing as the only 
source of the vapour ; so that the author's hypothesis of the es- 
cape of pent up vapour, as the chief source for producing glaciers, 
still remains his own ; and in conjunction with that of Charpentier, 
it seems to furnish a theory of glaciers, which, in the present state of 
discusuon respecting glacial action, b a desideratum. 

2. Geological Notes on the Alps of Dauphinfi. By Professor 
Forbes. Part 2d. 

The district proposed to be described, in so far as it was studied 
by the-author in two journeys in 1839 and 1641, is an out-Iyer or 
appendage to the mnin Alpine chain, which occupies a considerable 
portion of the old province of Dauphin^, and the modem depart- 
ments of the Hautes Alpet and Zaire. It is bounded, roughly, by the 
rivers Arc and Is^re on the north, and by the Durance and the Drao 
in other directions. Its nucleus is essentially granitic, gainst which 
sedimentary deposits of limestone, of different ages, and especially 
of lias and chalk, repose in highly elevated or contorted strata; and 
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It Hot uiifrequentlj happeiu, that the dislocation of itrata has been 
BO great, that the gueisB or gnmita rocka are luperimpoieil upon the 
BECondary formationH. 

The granitic mountains of Oisans, which are amoDgst the higheet 
of the second order of European chains, attain a greater elevation at 
their culminating point, the Alont Pelvoux, than any of the Alps 
between Mont Blanc and the Mediterranean. Even Mont Isorsn 
and Monto Viso are surpassed in height by this summit, which 
measures 13,468 English feet. The ravines bj which the chain is 
intersected have a corresponding depth and ruggedness, so that the 
eolg, or passages from one valley to another, are generally covered 
with perpetual ice and snow, and present, besides, more continuous 
and inaccessible precipices than are common in any part of Switzer- 
land. The author shortly described several journeys made through 
the central part of this district, in which it became necessary to 
cross eoi* of above 10,000 feet in height, from whence alone an in- 
timate knowledge of the structure of these mountains can be ob- 

Gnided by the interesting memoir of M. Elie de Beanmont, on 

the geology of the Monlagnet d'OUant, and by the admirable map 
of Bourcet, he was enabled, in a great many particulars, to verify 
the observations of the first named distinguished geologist, especially 
as refers to the phenomena visible at the contact of the calcareous 
and granitic rocks, which left no doubt on the author's mind that 
the superposition of the latter to the former is undeniably true. No 
more can it be doubted, that, as M. E. de Beaumont affirms, we 
have here evidence of the extensive elevation of previously deposited 
sedimentary rocks, probably by the appearance from below of the 
granite itself. Professor Forbes feels some hesitation in admitting, 
with M. de Beaumont, the craterifoj-m nature of this elevation, as 
indicated by a guS-qu^-versal dip of the stratified rocks round a cen- 
tral point in the neighbourhood -of the Mont Pelvous, and by the 
radiation of the vallies from that centre. He considers that the 
observations of the great French geologist, when analyzed, as well 
as his own, rather point to an anti-clinal asis passing through the 
point in question, and prolonged in a NX.W. and SS.E. direction ; 
accompanied, however, with various minor lines or centres of dislo- 
cation, especially that which elevated the mountain of Grande B«usse 
to the northward, of which the geology has been ably described by 
M. DansBO. The interference of this elevation with the previons 
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one (roughly parallel to the torreot of the Vene»a), probablj pfO- 

duced the excessive diaturbance of the itrata of liu near La Grare. 

which have been jostled between the two granite massea. 

These views are supported, partly by a consideration of the eZ' 

ternal contour of the group, and partly by direct observations of the 

bearing and dip of the strata. 

The following Donations were presented to the Society 

since the last Meeting : — 

Lexicon Syriacum Chrestomathiffi Kirschionee denuo editee accommo- 
datum a Georgio Henrico Bernstein. Part 2. — By the Author. 

Madras Journal of Literature and Science. Oct. and Dec.. 1840. 
— By the Madra* Lit. Soeuty. 

Letter to the Bight Honourable the Chancellor of the Exchequer 
from J. £. D. Bethune, Esq. on Weights and Measures.— 
By the Author. 

Address delivered at the Anniversary Meeting of the Geological So- 
ciety of London, on the 19th of February 1841 ; and the an- 
nooncetnent of the award of the Wollaston Medal and Dona- 
tion Fund for the same year. By tlie Bev. Professor Buck- 
laud, D.D. &c. — By the Author. 

The American Journal of Science and Arts, conducted by ProfeBsor 
Silliman, for January 1643. — By the Edilw. 

M^moires de la Socl^ Gfologique de France. Tome 4, ptie. 2. — 
By the Society. 

A Lecture on the employment of the Microscope in Medical Studies. 
By John Hughes Bennett, M.D. — By the Author. 

Notes Eur le D£veloppement de Nerfs Particuliers it la surface du 
Cervelet. Par le Docteur Bennett. — By the Author. 

Monday, 2Ut March 1842. 
Dr ABERCROMBIE, V. P., in the Chur. 

The following communications were read : — 
1. On a New Species of British Glrass of the genus Holcus, 
and Observations on some of the more closely allied spe- 
cies of Grasses found in the Neighbourhood of Edinburgh. 
By Richard Parnell, M.D., F.R.S.E. 

This grass of the genus Holcus was stated to be new to the Bri- 
tish Flora, since no mention of it is made in the works either of Si^ 
James Smyth or Sir William Hooker ; and as the author was unabl* 
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to find it noticed in the continental norke, he proposeA for it the 
name of BiarutatvSf as ilLustratiTe of the species. Sererol specimens 
gathered in the neighbourhood of Edinburgh wtfre exhibited, and the 
characters by which it differed from Holetu mollia and Holeitt lana- 
ttM were pointed out. 

Specific Characters. — Both Soreta awned ; Bheaths of leaves 
smooth i joints slightly hairy. (See Plate I.) 

Description. — The Helena bi<urutatw grows to the height of two 
feet or more, but more frequently of about eighteen inches. The 
root is perennial, fibrous, somewhat creepiug. The stem round, 
smooth, and striated, bearing four or five leaves with Binocth sheaths ; 
the upper sheath crowned with a prominent obtuse ligule. Joints 
five in number, furnished with a few delicate hairs with their points 
directed downwards. Leaves flat, broadish, acute, of a light green 
with whitish rough margins, both surfaces soft and slightly rough- 
ish to the touch. Jnfloreseence mostly simple panicled. Paniele 
erect, the rachis and branches hairy. Spitelets pendulous, rather 
large and few. Calyn of two glumes nearly of equal lengths, mem- 
branous, acute, hairy at. the keels ; lower glume the smaller ; upper 
glume with a promineht green rib on each side. Florets two, 
both awned, of two palese, the outer paica of the lowermost floret 
about the same length as the small glume, pedunculated, of a lan- 
ceolate ovate form, smooth and glossy, with two delicate lines or ribs 
on each side ; heel slightly hairy towards the upper half, the base 
furnished with a few slender white hairs ; the upper or inner palea 
membranous, about equal in length to the outer palea, and minutely 
fringed at the margins. The upper Soret sometimes wanting, but 
when present of about the same size and appearance as the one be- 
low, and elevated on a smooth peduncle about one-third the length 
of the floret. Aiutt rough, arising from a little beneatii the apex 
of the outer palea, about equal in length to the palea, mostly straight, 
and projecting conspicuously beyond the calyx. 

Holevu biarittatus differs from Holcus mollis and Holcus tanaius in 
the following respects : — In Holewa mollis (see Plate 1.) the lower- 
most floret is of an ovate form, about half the length of the small 
glume, without a, long dorsal awn or lateral ribs, whereas in Bolcus 
biaristatus the lowermost fioret is ovato lanceolate, about equal tn 
length to the small glume, furnished with a long dorsal awn, and the 
sides with two lines or ribs. 

In Holeus lanatits (see Plate II.) the lowermost floret has no dor- 
sal awn, the uppermost floret with a short curved, smootli awn. 



whereas in Holetu biarittatui the lowennoat floret hu k long dorul 
awn, and the uppennoit fioret has a long straight tough aim. 

An unuBual Tsriety of Holcut mollit wai at the same time exhi- 
bited, diifering onljr in the spikeleta heing much nnaller and the 
panicle more oompact (see Plate II.). Dr Pandl concluded the 
paper hj making a few remaps on some of the mora closelj allied 
q«cies of grasses. Fig. 1, spikelet ; fig. 2, florets ; fig. 3, glumes, 

2. On the Ultimate Secreting Structure of Aninula. By 
John Groodsir, Esq. Commimicated by Profeasor Syme. 

After referring to the labours of those anatomists who had veri- 
fied Mal;^ghi'8 doctrine of the follicular nature of gland duote, the 
author alluded to Purkinje's hypothesis of the secreting function of 
the nucleated corpusculss of these organs. In a rapid sketch of the 
results of inquiries sinoe the appearance of Miiller's woik " De Peni- 
Ijoro Structura Crlandularum," and more particuhU'Iy of the obser- 
rations of Henle and others on thecbsed Tesides which are situated 
at the extremities of certain ducts, Mr Goodsir stated, that no ana- 
tiHniBt had hitherto " proved that secretion takes place within the 
primitive nucleated cell itself, or had pointed out the iutJmate nature 
of die dianges which go on in a secreting orgui during the perform- 
SDoe of ita function." 

Numerous examples were now given of secretions detected in the 
cavities of nucleated cells of various glands and secreting surfaces. 
Among tbefie secretions were the ink <^ the Cephalopoda, and the 
purple of Janthina and Aply^a, bile in an extensive series of ani- 
mals, urine in the molluski milk, &o. 

The wall is believed bj the author to be the part of the cell en- 
gaged in the process of secretion. The cavity contains the secreted 
substance, and the nucleus is the reproductive organ of the cell A 
primitive cell engaged in secretion is denominated by the author a 
primary secreting cell ; and each cell of this kind is endowed with 
its own peculiar property according to the organ in which it is situ- 
ated. The discovery of the secreting agency of the primitive cell 
does not remove the principal mystery in which the function has al- 
ways been involved ; but the general fact that the primitive cell is 
the ultimate secreting structure is of great value in physiology, in- 
asmuch as it connects secration with growth as phenomena regulated 
by the same laws ; and explains one of the greatest difficulties in the 
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acience, viz., whj a secretion flows from a free surface only of a se- 
creting mmnbrane, — the lecretxon ed»U oviy on the free sittface en- 
eloted in the ripe eellt vhieh eontfiluU that turface. 

The author then proceeded to the oonsideration of the origin, the 
doTelopment, and the disappearance of the primary secroting cell— 
a subject which necessarily involved the deecription of the various 
minute arrangements of glands and other secreting organs. After 
describing the changes which occur in the testicle of Sqaalu* comtt- 
bicvs when the organ is in a state of functional activity, and in the 
liver of Cardnus manag, it was stated that these were selected as 
examples of two orders of glands denominated by tho author vesicu- 
lar and follicular. 

The changes which occur in the first order consist in the forma- 
tion and disappearance of closed vesicles or acini. 

Each acinus might be, first, a single cell, denominated hy the 
author the primary or germinal cell ; or, secondly, of two or more 
cells enclosed in the primary cell, and produced from its nucleus. 

The enclosed cells he denominates the secondary cells of the ici- 
nos, and in the cavities of these, between their nuclei and oell-walls, 
the peculiar secretion of the gland is contained. The primary coll 
with its included group of cells, each full of secretion. Is appended 
to the extremity or side of one of the terminal ducts, and oousequent- 
ly does not communicate with that duct, a diaphragm formed by a 
portion of the primary cell- wall stretching across the pedicle. When 
the secretion in the group of included cells is fully elaborated, the 
diaphragm dissolves or gives way, the cells burst, and the secretion 
flows along the ducts, the acinus disappearing and making room for 
a neighbouring acinus, which has in the mean time been advancing 
in a similar manner. The whole parenchyma of glands of this order 
is thus, according to these observatbns, in a constant state of change, 
— of development, maturity, and atrophy, — this series of changes 
being directly proportional to the profuseness of the secretion. 

In the second order of glands, the follicular, as exemplified in the 
liver of Cardnw nuenas, the germinal cell or spot, is situated at the 
blind extremity of the foUicle. and the secreting cells, as they ad- 
vance along the follicle, become distended with their peculiar secre~ 
tion. 

Among other general conclusions deducible from these observa- 
tions, it appeared that ducts are to be considered as intercellular 
passages, into which the secretions formed hy cells are cast. 
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Finally, the author Inferred from the whole inquiry, I. That w- 
(Tetion is a function of the nucleated cell, and takes place within it ; 
and, 2. That growth and seoretion are identical — the same procesB 
under different circumatances. 

The following gentlemen were duly elected Ordinary Fel- 
lows of the Society : — James Millar, Esq. F.R.C. Sai^. ; Sir 
James Forrest, Bart Lord Provost of Edinburgh ; James 
Stark, M.D., F.R.C. Phys. ; John Adie.Esq. Optician. 



Monday, ith April 1842. 

Sir T. M. BRISBANE, Bart., President, in the Chair. 

1. On the Theoretical InvestigatioD of the Absoluts Intensity 
of Interfering Light. By Professor Kelland. 

This Memoir is the prosecution of a subject on which the author 
had previoosly touched in a paper which ia printed in the seventh 
volume of the Transactions of the Cambridge Fhiloaophical Society. 
It has for its object the investigation of the quantity of light which 
is received on a screen of unlimited dimensions, after passiDg through 
a certain aperture, or suffering reflesion at two mirrors. The end 
for which the investigation is undertaken is to ascertain the constant 
which must be introduced in using Huygens's principle. From the 
fact, that each vibration at the aperture is multiplied by an area, on 
finding the effect on the screen, it is evidently requisite that a divi- 
sor of two dimensions is required to render the vibration at a point 
on the screen, similarly expressed with tFiat at the aperture. Ac- 
cording to the author's investigation, it appears that the divisor is 
the product of the length of a wave, and the perpendiculu distance 
between the screen and the aperture. Hence, in reference \a such 
questions, the enunciation of Huygens's principle is as follows : — 

The vibratum, at a given point, caused by a ffiven wave, is found 
by taking the front of the wave, diwding it into an indefinite num- 
h«T of gmall part», considering the agitation of each of these parts 
as the origin of a wave whose maximum of wbration, on reaching 
the point, is equal to the quotient of that at the disturbing point, 
divided by the product of the Ungth of the wave, and the perpendi- 
cular from the disturbed point on the front of the wave. 
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2. On the QuaraDtine-Cla&sification of Substances, witli a 
View to the Prevention of Plague. By John Davy, 
M.D., F.R.S., L. & E. 

In thia pi^er, the author, after h&ving noticed the'ordinary qukr- 
autine claeiifiution of HobstanoeB, into BnRceptible, non-sasceptibls, 
and doubtful, states as the result of his inquiries conducted in Tur- 
key and the Mediterranean, that the distinctions inrolved in thia 
arrangement have been made in a very unsatisfactory manner, not 
after careful research and deliberation, but rather during a period of 
panic, and hastily, in comparatively remote and ignorant times, and 
by men, for the then state of knowledge, ill qualified for the task, 
eren had they entered upon it with all the calmness and caution 
that the subject required. 

He next enumerates the principal Bubstancee constituting the 
three different classes, and then comments on each of them. His re- 
marks tend to shew that the class of so-called non-susceptible articles, 
as glass, wood, metal, pottery, &c., since they have not any power 
of destroying, repelling, or preventing the adhesion of animal matter, 
ought rather to be considered as susceptible of conveying the matter 
of plague, in the same way that they are capable of conveying vac- 
cine lymph, i.e., if dried, or in tubes from which air is included ; 
on the contrary, that the substances arranged in the class of so- 
called susceptible articles, as cotton, wool, fur, feathers, &c., articles 
abounding in atmospheric air, — the great promoter of the decom- 
position of putrescible animal matter, — are least entitled to be held 
fit to preserve and convey the matter of contagion, an iaferenoe 
confirmed by what is known relative to the preservation of animal 
matter generally, and especially vaccine lymph, and further con- 
firmed by accumulated inference in lazarettas ; according to which it 
would appear- that there is no well authenticated instance on record 
of plague having been produced within the walls of a lazaretto, 
amongst those persons whose duty it is to examine and expose to 
the air the so-called susceptible articles imported from the Levant, 
and especially cotton and silk. In commenting on the subject, the 
author takes for granted that plague is propagated by a fixed matter 
of contagion, according to the commonly received views of the con- 
tagionists, as it is only on this ground that the quarantine system 
Itself can be supported, or any discussion of the question of the 
classification of Bubstances be called for. He points out, at the 
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same time, that, pi-eli miliary to a searuliing iiireitigation into the 
qualities of substAiices for the practical purpoaes of quarantine, 
certain points of the first importance, at present unsettled, ought 
to be determined in limine, — as whether the plague be truly con- 
tagious or merely an epidemic disease ; whether it is even endemic, 
independent of contagion ; and whether, if arising from local cir- 
cumstances, it is capable of becoming contagious. He remarks 
how the quarantine sysUm has been unfortunately esUbUshed on a 
basis of suppositions nther than on well aaeertained facts, and how, 
consequently, it is held by all those who have given it their 
careful attention, to be, as a sanatary system, most unsatisfactory, 
troublesome, expensive, and insecure. He concludes with the ex- 
pression of the hope that the time is not far distant when a thorough 
inquiry into the subject will be demanded preliminary to a rerision 
of the quarantine laws, should the resulth. of that inquiry be that 
plague is a contagious disease, or capable of becoming so. In the 
form of an appendix, he relates some particular instances in illustra- 
tion of his remarks on the quarantine claBsification of substUKMs, 
shewing how tlie distinctions are acted on practically^ and how they 
tend to vitiate the present system of quarantine, supposii^ It to be 
otherwise perfect. 

3. Results of Experimenta on the Speoifio Heat ot Gertaia 
Books. By M. Begnault of Paris. ComiDunicated hy the 
Secretary. 
Professor Forbes observed that, in his communication to the Royal 
Society on the Conductivity of Soils for Heat, on the 20th December 
last (see Proceedings, page 343*), he had referred to the separation 
of the conductivity and specific heat, which are involved in the re- 
sults of the thermometric experiments on subterranean tempera- 
ture. In order to eliminate the effect of specific heat, M. Begnault 
of Paris (well known by his experiments on this subject) undertook, 
at the request of M. Elie :le Beaumont, to ascertain the specific 
beats of the soils in which the different sets of thermometers are 
sank. These are communicated in a letter from M. E. de Beau- 
mont to Professor Forbes, as follows : 

Btmitc Hat. 

Porphyry of the Calton Hill 0.20654 

Another experiment, . - . . 0.S0G87 

MtBii. . . 0.20020 
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Sand of the ExperimenUl Garden, 



Some correctioD would no doubt require to be made for the quan- 
tity of moisture contained in the rocks. 

4. On the Effect of Snow in apparently increasing the Force 
of Solar Radiation. By Professor Forbea. 

Beferring to a communication made by him to the Society on the 
1st February 1841 (see Proceedings, page 322), the author re- 
minded the Society that he had then endeavoured to account for cer- 
tain anomalous facts' obserred by Dr Richardson, coanected with 
solar radiation in the Polar R^ona, by adverting to the intense 
radiating effect of a covering of snow. The disappearance of this 
snowy covermg in the month of May, the author had observed to be 
synchronous with the anomalous diminution of solar radiation, ascer- 
tained by a blackened thermometer, in the months of June and July, 
compared with the months of April and May. 

Professor Forbes endeavoured to verify his conjecture, by direct 
experiments on the force of the sun amongst the snowy mounttuns 
of Switzerland ; and it was so completely borne out, Uiat the limited 
range of his instrument (Leslie's photometer) was in clear weather 
always outrun, when it was exposed on a snowy surface ; and even 
when placed upon a dark rock (on the moraine of a glacier), the re- 
flected light from the neighbouring snowy summits was so intense 
as to give extraordinarily high indications. Owing to the construc- 
tion of the instruments, he was unable to estimate their readings 
correctly ; but be hopes to make more accurate observations during 
the ensuing summer. Sir John Herschel's actinometer gave a 
value of the solar radiation nearly independent of its position upon 
snow or rock. 

The following Donations were presented to the Society 
since the last Meeting : — 

Annuaire de I'Observatoire Royal de Bruxelles. Par A. Quetelet, 
Directeur de cet Etablissenient. 1842. — Bj/ the Aut/ior. 

Jfouveaux Catalogue des Frincipales Apparitions d'Etoiles Filante^^. 
Par A. Quetelet. — Sy the Avthor. 
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Anntuure de I'Acadgmia Boyale des Scitince§ et Belles I.ettres da 

Bruxellea. Pour I' An. 1842. 
Bulletin de I'Acadfoiie Bojale des Sciencea et Bellea Lettres de 

Bruzelles. 1641, Nos. 7-12; et 1842, Nos. 1. 2.— -By the 

Mi^etisclie und Mateorol<^che Beobuhtungeu zu Prag. Heraua- 

g^ben von ICafI Kriel. £rat«r Saiugm^.—By th« AvUior. 
Philosophical Tnnsaotions of the Bojral Society of London, for the 

Year 1841. Part 2. — By the Society. 
Examination Papers of the tlniTersitj of London for 1841. — By 

the VravertUy. 
Plaueible BeasoDB and Positive Proofs, shewing that no portion of 

the Devonian System can be of the age of the Old Redstone. 

By the Rev. D. Williams, AM., F.O.S.— By the Author. 
The ReminisoenceB of an Old Traveller throughout different parts 

of Europe. By Thomas Brown, Esq. — fft/ tlie Author. 

Mondatf, April 18, 1842. 
The Right Hon. Lord GREENOCK, V.P., in the Chair. 
The following communieationB were read : 

1. On the Stnicture, Formation, and Movement of Glaciers ; 
and the probable cause of their former extension and subse- 
quent disappearance. By James Stark, M.D., P.R.S.E. 

The author endeavoured to prove, from the recorded facts stated 
by different writers, that the crystalline particles of which the ice 
of glaciers is composed do not sensibly enlarge after being consoli- 
dated into compact ice ; that the crystals have been shown to be 
fully and perfectly formed in the course of a few nights in the 
Polar Regions ; and that they have a position perpendicular to the 
layer of ice which they form, — their length being thus determined 
by the thickness of that layer. 

The author next considered the different forms of stratification 
met with in glaciers, and stated that the greatest confusion prevailed 
on this point, different forms of stratification being confounded to- 
gether. He therefore considered glaciers as composed of — 

1. Horvsontal Strata, or layers lying in the position In which 
they were first deposited, and only seen in the upper regions of the 
mountains. He stated that these strata were usually regarded as 
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marking the additiona mhieb the iey nasa had annually reoeiTed, 
each layer being the accumulated >now of one year ; but that, as 
the Meteorolf^oal Tables kept at the Hoepica of the Great St Ber- 
nard shewed that from 300 to 700 inches of snow fell during the 
six winter months, it seemed possible that each lajer marked the 
separate storms of snow ; or, if they marked the annual accumula- 
tions, they apparently proved, what had not previously been sus- 
pected, that snow and ice waste nearly as rapidly in the upper as 
they do in the lower regions. 

2. Vertical and Longitudinal Strata, The author stated that 
these strata wore always of great tenuity, were more or less perpen- 
dicular, but had always a direction parallel with the retaining wall 
or lei^h of the glacier. Their mode of formation he attributed to 
the onward movement of the glacier leaving narrow spaces interven- 
ing between the sides of the already formed icy mass and the flanks 
of the valley, which, being filled up with the loose and softened 
snow lying on the sloping fianks, was, from the falling of the tem- 
perature during the night, and from contact with the already formed 
icy mass, converted into a layer of solid ice. From the thinness of 
these layers, the author r^arded them as marking the additiiMu 
which had been daily made to the glacier. The author also stated 
that it would, in all probability, be found that, wherever pillars, pyra- 
mids, or needles of ice were met with, this structure would be found 
present; as the fissures, which always crossed the glacier from side 
to side, divided it into transverse sections, which, when unequally 
supported below, would split mto smaller fragments in' the planes of 
their stratification, so that each fragment would necessarily assume 
the form of a vertical prismatic column. 

3. A combination of the Horizontal with tht Vertical and Loii- 
gitudinal Strata. The author stated that, as the mass composed of 
the horizontal strata of the upper regions slowly advanced to the 
lower ones, it received, in the manner above stated, a lateral increase, 
which, at the same time that it increased its breadth, probably also 
added to its depth. That, as the glacier continued to advance, the 
horizontal Strata, which lay uppermost, would melt away first, so 
that at one point they would only be observed in the middle of the 
glacier, and lower down even completely disappear. He mentioned 
several facts which seemed to prove his position. - 

4. Tratuvene more or less inclined Strata. The author stated 
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that this Tsriety of stntificfttion had not beon remgnixed m » dii* 
tinct form, Imt had been aoafonuded irith thft horiiontel stntiBca- 
tioD. He stated that this form would ontj be met with when the 
origin&l atruoture of the gUeier had been broken up and destroyed 
bj some obstmctitig barrier or other canie. He instanced ae the 
most marked example of this the terminal portion of the Rhone 
glacier, after it poun into the valley of the Rhone over iti rocky 
barrier or precipice. He described the strata as being formed close 
to the icy mass on which the icy cataract descends, originally paral- 
lel to each odi^, and with a dip of 70° ; but that, as new layers 
are formed, and the first formed layers are poshed forwards, they 
lose their paralleliani to each other, and assume angles of dip less 
and less as -Uiey approach the termination of the glacier. Thb 
change of dip and of parallelism the author attributed to the for- 
ward movement and plasticity of the mass, together with the greater 
amount of fiiotion below, where the ends of the layers were in con- 
tact with the ground, and the constant deprivation of support ante- 
riorly and below, from the continued melting of the ice at these parts, 
which would give the layers « constant tendency to fall forwards. 

The author then proceeded to shew that fissures or crevices in 
glaciers could not be produced in oonsequence of die unequal expan- 
sion of the ice itself, nor in oonsequence of the expansion of the air 
contained within its pores ; but that in every case crevioes were pro- 
duced in cenaequence of the movement of the glacier over the in- 
clined plane on which it rested. 

The author nest passed to the second division of his subject, the 
Hovement of tilaciera, and first commented on the Dilatation Theory, 
He endeavoured to prove that none of the phenomena observed in 
glaciers could be acooanted for by that theory. That a glacier was 
not retarded in its movement though riddled with crevioee ; that 
the supposed dilatation did not altei* the form of the walls of these 
crevioes ; diat it did not close them at their upper extremity nor 
widen them out below ; that it did not give rise to any convexity of 
the surface of the glacier ; that the icy mass did not require to touch 
the rocky walls of the valley through which it passed ; that it could 
move onwards for miles quite unsupported on its mai^ns ; that du- 
ring a whole snmmer, whilst its movement was greatest, >t never 
dilated even the few feet requisite to fill up the spaces intervening 
between its margin and the rooky walla of the valley ; that it ad- 
vanced during the heat of the day, and dnring winter, when it is al- 
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lowed no diUution can take place ; that it was unlikely watar conld 
percolate during the course of one daj through a solid masa of ice, 
more than 100 feet thick, especially when that ice wa!9 colder than 
the freezing point of water; that pools of water (in the Polar Re- 
gions) remained unfrozen for whole weeks during the summer whiltf 
their pn^resstTe motion was greatest. For these and other reasona, 
the author arrived at the conclusion " that glaciers do not advance 
in consequenoe of a process of dilatation of their 107 mass." 

The author neit enquired into the proofs of tlie truth of the 
sliding theorj, and stated, that he had satisfied himself that every 
phenomenon known to occur in glaciers could be explained hy iL 
He brought forwards, as explanatory circumstances, the descent of 
avalanches ; — the descent of trees, along the slide of Alpnach ; — the 
fact proved by the meteorological tables kept at the Hospice of the 
Great St ^Bernard, when compared with the descent of Hugi's hut on 
the Aar Glacier, — that the greater the fall of snow in the upper re- 
gions during winter, the grater is the descent of the glaciers during 
the following summer ; — and lastly, the fact that the higher the moun- 
tain range (and of course the greater the quantity of ice or snow), the 
lower was the level to which glaciers descend. He also endeavoured to 
shew that the glaciers, or icy masses, covering the mountains, ani 
fillii^ their vallies, at no part of their course are frozen to the soil on 
which they rest ; and that the temperature of the soil covered with 
deep masses of snow or ice, was probably never below 32 Fahren- 
heit. 

The author made a short digression hero, to account for the pro- 
bable cause of the former estenaion of glaciers, and their subse- 
quent disappearance. He endeavoured to shew, that the scattered 
boulders, &o. marking the former extension of glaciers, were all 
over t^e surface of the older alluvium (diluvium of Backland) and 
he hence endeavoured to ascertain at what period that alluvium was 
formed. After a full examination of the subject, and especially 
from the examination of the fossil remains found in that alluvium, 
tie arrived at the conolnsuni, that the waters of the deluge were the 
cause of the formation of that alluvium ; and he accounted for 
the former extension of glaciers, by the known effect of water, in 
the act of evaporating, produoiBg cold, especially when acted on by 
a brisk wind, which was the state of the earth immediately after 
the deluge. The increased moisture in the atmosphwe at this 
period, he thought, would furnish ample supplies of snow and ice 
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for the purpose, and being firat deposited on the elsT&ted peaks, 
would rftpidljr epreftd over tU those extended surface! whioh gUoiers 
are thought once to have corered. Their subsequent disappearance 
he aceounted for, by supposing that the icy or snowy coTering pre- 
vented the loss by radiation of the heat received by the earth's criist 
from the ioterior of' the earth ; since this heat, gradually accumu- 
lating below, would in time melt the icy masses at their lower ex- 
tremities faster than they could be supplied from above, and thus 
reduce them to their present dimensions. He illustrated this view, 
by mentioning the fact, that the angular boulders. &c. are pretty 
equally scattered over all the extended surfaces which glaciers are 
thought formerly to have covered, but are rarely seen to form the 
dykes or moraines seen at the terminations of glaciers at present in 
existence ; this fact apparently proving that they must have com- 
menced their decay very shortly after their formation. 

The author stated several other arguments in favour of the troth 
of the slidii^ theory ; from all which he inferred, that the move- 
mont was not a continuous, but an interrupted process ; — that when 
the melting of the sides of the mass detached it from its attachment 
to the sides of the valley, and it became undermined below, by the 
melting of its base, the force of gravity, unresisted by friction, was 
brought into play, and it made a sudden progressive movement 
(which might be Mily an inch or several feet), when it remained at 
rest, till the same- causes produced a renewal of the same result- 
He shewed, that though many parts of these icy masses were nearly 
level, all the upper portions, and many of the lower, were lying over 
such inclined planes, that gravity could exert its full power in their 
propulsion ; and as the whole icy mass vaa tolerably solid and con- 
tinuous, the greater movement of one portion was communicated 
more or less throughout its whole length, and tended to urge for- 
wards and downwards those parts which had less tendency to move 
onwards of themselves. 

The author abo endeavoured to account for the advance of one 
glacier, and the retirement of another along side of it, by supposing 
that it was caused by the snows being drifted away from the one 
valley exposed- to the blast, and from which the glacier, which was 
retiring, descended, and being deposited in deep wreaths in the other, 
which was probably more sheltered, and from which descended the 
glacier, which was making destructive advances. The increased ac- 
cumulation of snow, by furnishing a supply greater than the waste 
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cBUBed the one gluier to Bdruiee, whilst the other retired, in coaao' 
qneaoe of the waste *t its lower eztremit/ exceeding the supplies 
from above. 

2. On Pta^e, in relation to the question of its Nature, whe- 
ther or not a Contagious Disease. B; John Dav^, M.D., 
F.R.S.S. L. & E. 

The author, after adverting to the methods of investigating the 
subject, generally and specially, and expressing preference for the 
latter method ; and, after pointing out how desirable it is in in- 
quiries of an obscure nature, to find out instantiiB crucU, brings for- 
ward and details some facts, which he considers as such, on the 
question of the contagion of plague. 

In June 1841, when there was plague in Egypt, but not in Con- 
stantinople or its neighbourhood, which had been free from the dis- 
ease three entire years, a ship irom Alexandria arrived in the Bos- 
phoruB, having plague on board. Of the crew and passengers, 18 
out of about 96 died during the voyage ; and of the remainder, 9 
out of 16 who were taken into the Lazaretto. Moreover, certain 
persons of Constantinople, employed in the duties of the Lazaretto, 
contracted the disease, — four altogether, of whom three died. 

As the disease, with which they were attacked was the same as 
that imported, and as this was unquestionably plague, and was 
isolated in the Lazaretto, these instances seem to be demonstrative, 
that plague can be propagated by cont^ion, and that therefore (if 
there be, as it is presumed, a certain consbtency and constancy in 
diseases) it must be considered a contagious disease, although, on 
many occasions, owing to obscure interfering causes, it may not 
spread from person to person, and become epidemic. 

The author, till be visited the Levant and became acquainted 
with these cases, was sceptical as to the contagion of plague ; and in 
consequence, before he allowed them to weigh on his mind as evi- 
dence, he examined into them most carefully, without being able to 
find any circumstance connected with them, tending even to raise 
suspicion of their accuracy ae examples of communicated disease. 

Among several points of collateral interest connected with these 
cases, he adverted only to one, viz. the manner in which the disease 
may have been communicated, — thereon expressing his opinion or 
conjecture, that in one of the four, it owed its origin to actual con-' 
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tact, and in tha other thrM, to touching eubitaooei, wliioh bad ahortly 
btfore been touched by the plague pKtieiita, iDoh aa giau, metkb, or 
earthenware ; and he assigned the reasons which led him to thii con- 



8. Analysis of Two New Minerals of the Zeolite Family. 
By Thomas Anderson, M.D. Commtinicated by Dr 
Guristison. 

The minerals in question are the Phakolite of the Bohemian 
Hittelgebiige, and Caporcianite, a newly discoTcred mineral, first ob- 
Bcrred by Dr SaTi, in a copper-mine at Gaporciani, in the ralley of 
CEBcino. The author found, that in point of composition, Caporcia- 
nite belongs to that dirision of the zeolites, which comprehend 
Analdne, Ledererite, Potash- harmotome, Chabasie, and Leryn, and 
■hose constitution is represented by the mineralogical formula 
rS*-t-3 A8*-Hz Aqr, — t being a ramble qnantitj, r representing 
the variable monatomic bases, and A & S alumina and silica. The 
fonnula for Caporcianite prored toberS* + 3ASi-f-3 A^, and the 
monatomic base consists chiefly of lime. Fhakolite belongs to that 
gronpe of zeolites comprising Gigantolite, Harrington ite, Mesotype, 
lebuntite, MezoUte, Scolezite, Pyrargillite, and Antrimolite, whose 
composition is represented bythemineralc^ical formula rS* 4 le AS -f 
lAq, — the equivalents of alumina and siUca being variable, as 
well as water; and the formula for Phakolite is rS»+2 A S-f3Ay, 
the monatomic basis being lime, potash, and soda. The numerical 
proportions of the constituents of the two minerals were as fol- 
lows : — 

C^nrclanite. Philolite. 

Silicaacid, 53.8 ... 49.638 

Alamiiu, 21.7 ... i9.4BO 

Peroxide of iron 0.1 ... 0.431 

Line, 11^ ... 13.304 

Magneria, 0.4 ... 0.143 

PotasBB, l-l - 1.814 

Soda, 0.2 ... 1.084 

Water, 13.1 ... 17.W6 

100,7 ... 09.960 

4. Dr Christison exhibited specimens from the Government 
Superintendent of Tea Culture in Assam, illustrating 
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the several agea at which the leaves of the Aesam and 
China Tea-plaQts are used for making the different cotu- 
mercial varieties of black and green tea. 

An examination of these Bpecimens seemed to prove, that the lekves 
of the China tea-plant, cultivated at the .same plantation with the 
tea-plant of Assam, are considerably less, and somewhat thicker, but 
otherwise so exactljr similar, that the two plants may well he mere 
varieties of the same species, — an opinion now generally adapted by 
botanists in India. The specimens further illustrated the doctrine 
deduced from rocent investigations in India, that the different kinds 
of green and black tea are made from the leaves of one species of 
plant, collected at different periods of their development. The spe- 
cimens were collected in April I8il. The unexpanded shoots and 
very young leaves are marked as yielding Pekoe, a black tea, and 
Young Hyson, a green tea, by different modes of preparation. The 
fully-expanded, but still young leaves, are stated to produce Fou- 
cbong. Souchong, and Campoi, among the black teas, and Imperial, 
Gunpowder, and Hyson, among the green teas. Older and firmer 
leaves produce Congo, a black tea, and Twangkay and Hyson-skins, 
two of the green teas ; and the oldest and coarsest of the leaves pro- 
duce Bobea, the lowest in quality of the black teas. 

The following Donations were presented to the Society 
since the last Meeting : — 

Proceedings of the Boyal Sodety. No. 52. — By the Society. 
Theoretical Investigations on the Motions of Glaciers. By W. 

Hopkins, F.B.S. — £y the Author. 
Comptes Bendns Hebdomadaires des Stances de 1' Acad^mie des 

Sciences. Tome xiv. Xos. 6-12 —By the Atsademy. 
Journal of the Asiatic Society of Bengal. 1641. No. 116. — By 

the Society. 
Elements of Agricultural Chemistry and Geology. By James F. 

W. Johnston, F.K.S.— £!y the Author. 



:!,q,i,i.:db,GoogIe 



^ 



h 



k 



J5S^ 






^ 



3,q,i,i.:dbvGoogIe 









*m^i^» ^^ 




W^ 



b,GoogIe 



PKOCEEDINGS 



ROYAL SOCIETY OF EDINBURGH. 



Monday, 5ih December 1842. 
Sir T. MA£DOUGALL BRISBA2^, Bart, Prestdent, 

in the Cliair. 
The following commnuications were read : — 

1. On tihe Conetmction of a New Music Hall, By Sir George 

S. Mackenzie, Bart. 

The antlior noticed a varietj of facts which were in direct oppoei- 
tion to the common notions entertained on the sobject ; and which 
led to the coDcIuBion, that the chief object to be kept in view, was to 
destroy all sound that did not go directly from the source of sound 
to the ears of the audience, by preventing reflection. He described 
the plan of the Hall now building at the Assembly Booms, the form 
of which is crucial, owing to the space on which it stands having been 
limited, and the necessity for connecting it witli the pre-existing 
apartments ; and he stated that he would have preferred a square, 
with the orchestra somewhat retired on one side. The new Hall was 
to be reguded as an experiment ; and if one mode for destroying 
superfluous sound did not succeed, others would be tried. 

2. On the Geology of Roxborghsbire. Fart !■ By David 

Milne, Esq- See Proceedings on 9eA January X&43. 

The following Donations of Books to the Society's Library 
were announced as having been received since the closing 
Meeting of last Session. 
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Report of the Elerenth Meeting of tha BritUIi Asaociation for ttg 

Advanoement of Science, held at Fly moath in July 1841. — 

£]f ihe Astodation. 
Nieawe Verhandelingen van Iiet Bataafach Grenootachaip der proe- 

fondervindelijke Wijsbogeerte te Rotterdam. Vol. viii. St, 2. — 

Sy the Society. 
Archives du Muaeum d'Hietoire yaturelle Fubli^ee par les PtoCes- 

senrs-Admiuistrateura de cet Et&bliasement, Tome i. Livr"' 

2, 3, 4, et Tome ii. Livr"' 1, 2. — St/ the Editors. 
A new Analogy for determining tlie distances of the Planets from 

the Sun, and of the Sateliitea from their Primaries, — Sy thi 

Avthor. 
The American Journal of Science and Arta, condncted by Professor 

Silliman, for April, July, and October, — ^ the Editor. 
Scbeikundige Ondarzoekingen, gedaan in het Laboratorinm der 

Utretchteche Hoogeschool, Stubs 1, 2, 3. — By the Editors. 
Proceedings of tha London Electrical Society. Session 1841-42. 

Parts 3, 4, 5, — By the Society. 
Voyage dans la Rusaie M£ridionale et la Grimds. Pl&nchas, Livi* 

riii. Par M. Anatole Demidoff.-^-^ the Author. 
Aatrgnomiache Nachrichten. Nos. 433-'446. — By Professor Schu- 
macher. 
Observations Met^orologiques faites a Nijne-Taguilsk (Monts 

Oural), Govemement de Perm. 1841. — By the Author, 
NoTOmm Actorum AcademiEc Caesarece Leopold! no* CaroUnee Natures 

Curiosorum Voluminis Undeviceaiini Supplementum Alterum. 

—By the Academy. 
The Quarterly Journal of Agriculture, and the Prize Essays and 

Transactions of the Highland and Agricaltoral Society of 

Scotland, June, September, and December. — By the Society. 
Jonmalof the Statistical Society of London. Vol. V. Parts 1, 2, 3. 

— By the Society. 
An Exposition of the N^ature, Force, Action, and other properties of 

GravitatioD on tha Planets. — By the Author. 
Tijdschrift voor Natuurlijke Geschiedenis en Fhyeiologie. Uitge- 

gOTen door J, Vander Hoeven, M.D., en W, H. Yriese, M.D. 

Deel viii. St. 4 ; and Deel ix. St. 1. — By the Editors. 
The TransactJona of the Linuean Society of London. Vol. XIX. 

Parti. 
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The Proceedings ofUie Linnean Society of London. Nh. 18, 14. 

— By the Sooiety. 
Ordnance Survey of t}ie County of Kilkenny in Ireland. 49 iheets. 

— Bi/ Hit Excellency the Lord LUwtenant. 
BnUetin de la Soci^t^ Imperials des Vaturaliatea de Moscow. 1842. 

No8. 1, 2.-~By the Society. 
Memoira of the Literary and Philosophical Society of Manchester. 

(Second Series), Vol. VI. — By the Society. 
Joamal of the Asiatic Society of Bengal. Kos. 116, 118, 119, 

120, and 121.— Jy the Society. 
Six Lectnrea on Arithmetic, containing a familiar explanadon of the 

principles and rationale of the Genera! Rules of Arithmetic. — 

By the Author. 
Transactions of the American Fbilosophieal Society held at Phila- 
delphia, for promoting nsefal knowledge. VoL VIII. Part 1. 
Proceedings of the Americao Philosophical Society. Not. SO, 21, 

and 22.—^ the Society. 
The Ninth Annual Beport of the Royal Cornwall Polytechnic So- 
ciety. 1841. — By the Society. 
tTeber das Magnetische Obserratorium der Koniglich-Stemwarte bei 

Mnncben, von Dr J. Lament. — By the Author. 
Die Galvanographie, eine methode, gemalte Tuschbilder dnrch gat- 

Tanische Kupferplatten im Dmcke zu Verrielfaltigen, tou Franz 

von Kobell. — By the Author. 
Proceedings of the Royal Society. No. 53. 
Philosophical Transactions of the Royal Society of London for the 

year 1842. Part 1. — By the Boycd Society. 
Astronomical, Magnetical, and Meteorological Observations made at 

the Royal Obeervatory, Greenwich, in the year 1840, under 

the direction of George Biddell Airy, Esq., Astronomer RoyaL 

— By the Boyal Society. 
Proceedings of the Geological Society of London. Nos. 77 to 87. 

— By the Society. 
Teoremi sulle Sezioni Coniche dimonstrati da Nicola Trudi. Nos. 

6, 6, 1.-~~By the Author. 
Seconde M^moire sor les Kaolins ou Argiles a porcelaine. Par 

MM. Alexandre Brongniart et Malaguti. — By the Author*. 
Forty-ninth Report of the literary and Philosophical Society of 

Newcastle-upon-Tyne.— fly the Sodety. 
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Flora Batara. Xos. 128 and 124.— By tlie King of Holland. 

Notice respecting the Fossils of the U ountain Limestone of Ireland, 
as compared with thom of Great Britain, and also with the De- 
vonian Syetem. By Richard Griffith, F.R.S.E., &o. to.— 
Sy the Author. 

M^moires de I'Acad£mie dos Soiences de I'Institat de France. 

MSmoires FrSsent^B par divers Savants k I'Acad^ie Boyala des 

Sciences de Tlnstitut de France. Tome vii. — By the Soyal 

Aoadtmy. 
Ueber die Abhaengigkeit der Physischen Populationskr&efte von den 

einfachsten Grundstoffen der Natur mit specieUer Anwendung 

anf die Bevolkemngs-Statistik von Belgien, von Dr Ferdinand 

Gobbi. — By the Aiithor. 
M^moires de la Sod^ de Physique et d'Histoire Naturelle de Gk- 

nfeve. Tome ix. p"* 2. — By the Society. 
Journal of the BoyaJ Asiatic Society of Great Britain and Ireland. 

Ko. 13. — By the Society. 
Magnetische und Meteorologische Beobachtungen zu Frag, von Karl 

Kriel. (Zwieter Jahrgang.) — By the Author. 
1st and 2d BoUetins of the Proceedings of the National Institution 

for the promotion of Science at Washington.— £^ the Inttiiu- 

tion. 
Researches in Physical Geology. By W, Hopkins, Fsq. Parts 1,2,3. 

— By the Author. 
On the Errors of Chronometers, and Explanation of a new construo- 

tion of the Compensatbn Balance. By £. J. Dent, Esq. — By 

the Author. 
Twent^-seoond Report of the Coancil of the Leeds Philosophical and 

Literary Society, 1841-42. — By the Society. 
Transactions of the Royal Cornwall Folyt«chnio Society, 1842. 

No. I.— By the Society. 
System der Krystalle, ein Vsrsuch von M. L. Frankenheim, Profes- 
sor an der Universitat von Breslau. — By the Author. 
Abhandlungen der Kiinigliohen Akademie der Wissensohaften zn 

Berlin, 1640. 
Bericht iiber die zor Bekanntmadmng gee%neten Verhandlungen 

der Kongl. Preuss. Akademie der Wissensohaden zu Beriin. 

Jnii 1841 bis Juni 1842.—.^ the AeadmiMf. 
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Liber Gartarum Priontua Sancti Andree in Scotia e Begistro ipso 

in Archivis Baronum de Panmure hodie asBervato. (Printed 

for the Bannatyne Clab.) — By 0. Tyvdall Bruce, Eiq. 
The GrMses of ScoUand. By Bichard Parnell, M.D., F.B.8.E.— 

By the Author. 
The Second Supplement, completing the Serenth Edition of Dr 

Tnrner's Chemistry. By Juatna Liebig, H.D., and William 

Gr^ry, M.D. — By the Editort. 
Transactions of the Society institnted at London for the Encourage- 
ment of Arts, Manufactures, and Commerce. Vol. LU. Pt. 2. 

— By ihe Society. 
Journal of the Boyal Get^raphical Sotnety of London. Vol. XI. 

Pt. 2. — By the Society. 
Abhandlungen der Mathematisub-FhysikaliBchen Classe der Koe- 

nigUch Bayerischen Akademie der Wissenschaflen, Band iii. 

Abth. ii. — By the Academy. 
Prodromus zu einer neuen verbesserten Daretellnngsweise der Ho- 

bem Analytichen Synamik, TOm Grafen Georg Ton Buqnoy. 

1 Lieferung. — By the Author, 
Proceedings of tbe Zoological Society of London. Nos. 93 to 108. 

By the Society. 
TransactionB of the Boyal Institute of British Architects. Vol. I. 

- Ft. 2. — By tfie Irutitute. 
Historical Transactions of tbe Boyal Society of Copenhagen, 6 vols. 

— By ihe Soeiety. 
Pilote Francis comprenant les C6tes Septentrionales de France de- 

puis Barfleur jusqu^a Qunkerque. Public par ordre du BoL 

Fartie 5°'*.— ^or le B^iartment de la Matine. 
tJeber das farbige Licbt der Doppelsteme und eineger anderer Ges- 

time des Himmeb, von Christian Doppler. — By the Author. 
Comptes BeuduB Hebdomadaires des Stances de TAcad^mie des 

Sciences. Tome xiv. Nos. 13—26, et Tome xt. Kob. 1-8.— 

By the Academy, 

DoDationa of extensive coUectioas of valuable specimens in 
Mineralogy and Conchology to the Society's Museum, by Lord 
Greenock and Mr Stark, were also announced ; and the thanks 
of the Society were returned to the Donors by the President, 
viz. : — 

D,q,i,i.:db,.GoogIe 



1. A number of Mineral and Fossil Organic Speeimenfl, from Tarioni 

localities. — PramUd by Lord Ortsnoclc. 

2. Specimens of Land and Frest-water Shells, chiefly from the 

neighbourhood of Edinburgh. 

3. Specimens of Marine Shells, chiefly from the Firth of Forth. 

And, 

4. Specimens of Zoophytes, chiefly from the Firth of Forth. — Pr#- 

senUd by John Stark, Esq. 
John Goodsir, Esq., Conaerrator of the Museam of the 
Royal College of Surgeons of Edinburgh, proposed by Pro- 
fessor Syme, was duly elected an Ordinary Fellow. 



Monday, 19/& December 1842. 
The Right Hononrable Lord GREENOCK, Vice-President, 
in the Chtdr. 
The following conunanications were read :— 
1. Letter on Terrestrial Magnetism, addressed to the Secre- 
tary. By Professor Hansteen of Christiania. 

Cbristiahia, A6 22n<j Jpril 1812. 
* « * • 1 HAVE the pleoBnrs to send you two papers : the first on the 
cttangea, which the moment of a magnetical needle or bar nndetgoes as a 
fanction of the elapsed time, sad of the TarialiotiB of the temperature ; the 
second, in the Oerman langnage, is au extract of a letter to Professor Kapfier 
of St Petersburg, exhibiting the changes of the time of 300 hoiixontal Ti- 
bratioDS, in ChriBliania, of mj inTsiiable msgnetical cjlinder, made bj Dol- 
lond ia 1819, from 1820 to 1839. In the Latin Programmft, page IT, seren 
later observations, to this ^ear, are annexed. In tbe first paper it is demon- 
strated by experiments, with nine different magnetical cylinders, that the 
moment H is a function of the time I, elapsed after iff being magnetized, of 
the following form : — 

■rhere = U » is the Talue of M, when t = es , < the basis of the natural 
logtottluns, g a constant depending of the quality and hardness of the steel, 
B ■= M„ — M „ is the whole variation of U between i = 0, and t=io. The 
moment of everj magnetical needle has accordingly a limit C, which it 
cannot transgress ; and everj Tariable needle maj be nsed to detennine 
the intensity in a voyage, when only the three constants, B, C, q, are de- 
termined bj three observations, including the whole time of the voyage . In 
page 13, you will find under No. 4, the history of the cylinder belonging to 
the " Hansteen Apparstns" of the Boyal Society of Edinburgh, from No- 
vember S. 1821, to October 29. 1826. After its airival at Edinburgh, it seems 
to have lost some more of its power, perhaps from coming into a higher 
temperature. For, according to my calculations, it should already have b«en 



almoat inntUble ■fUr 694 dayi. I iImII only nmari^ tUt 1« ncfc dilicata 
iesemn±M at the vamtion of the momont of • magnatiotl BMdlv, wUoh is 
nekrly conabuit, a aingle obwrration ia not anffideiU, aa Ui* dailj ngvlar 
and iiregaUr TariatioDe may wtke 2* to S", upon a tima of 800*. 

The Tariation of tho time T of 300 Titvatioiu, page 17, imiiu to point oat 
' a Toriotion of Iha horizontal intengitj, either periodic^ (of ihort period), 
or nnduJator; ; for, aa the time T haa been without Tariation, or STon de- 
creased from IBSO, 71. to 1823, M, in the fint period, where, according to 
the form nU M = C + B<'"'thedecreaae of HahonldhaTebeen peatect, 
the change of T may have ila origin from a Toriatioa in the horitontal 
intenaity of the Uirestiial maguetiam. It had a maximiuu in 1823, a minl- 
mum in 1828, or 182V, and another maximum in 1830. I have found the 
aame difference between 1833 and 1827, by different other (^linden, aad 
in different places, aa Copenhagen, Altona, and Paris ; also, the aame dif- 
ference between 1832 and 1B39 in OSttingen, with the same cylinder. In 
the letter to Hr Eupffer, I sought to express this variation aa a function of 
the longitode of the moon's ascending node ; and, accordingly, the period 
should be 18| ypars : the time to come will decide. 

I hars for four years obaerred the meteoroli^ioal inatrnments here In 
Christionia, at fire ftzed bonn, 7 — 9 forenoon, andS — i — 10 afternoon; in 
the lost year are added 0^ and 7" altemoon. From these observationa 1 hare 
calculated the constants a,, a„ ■,, ■„ ft in the formula, 
fl = ^ + n, sin (a, +() + ■, iin (a, + 20, 
whrae |3 ia the variable height of the barometer, ( the horary angle of tha 
aon, ft the mean tbIuo of ^ in 34 hoars for the whole month. Tlieaa con- 
stants are calculated, and corves constmcted, for every month in the year. 
By these constants I have foand, that here, in Cbristisma, lat. 69° 64' 4S'.9, 
the barometer has two mKzima and two minima in the nine months ; but 
that in the three months, Hay, June, and July, when the son ia not six hoar* 
below the horizon, the nocturnal minimnm vanishes, and the morning and 
evening maxi mam coincide in the night. In thewinter months, November, 
December, January, when the day ia only six honre, the osdltalion in the 
afternoon is very little, bo that it is evident, that, in greater latitudes, near 
the polar circle, the minimum in the afternoon will vanish, and the two 
maxima, morning and evening, will coincide in the afternoon. This sjppa- 
rent anomaly is, of coune, a necessary consequence of the general rule, 
modified by the short day. I have in the same manner calcnlaied tan years' 
observations in Dresden, by Inspector Lohnnann, six timuB per day, O"", 3*, 
6\ O**, IB**, 2P. In Dresden, the two minima are visible through all the 
twelve months. I have sent the calculations and the curves to Six 
Schumacher, in Altona, and hope he will pnbliah them in his " AstRMi. 
Nachrichten.'' The whole oscillation, between the greatest maximum and 
lowest minimum in Christiania, is greater than thatdednced from the oIm«t- 
vationsof MrSommeratRiinigsberg. The mean temperature at Christiania 
is less than that stated by L. vonBuch, that is, scarce more than 4J°Besamai. 

In 1839 I made a voyage throogh Denmark and the northern parta of 
Germany, and observed the following horiiontal iutauntiea, e^reased in 
absolute onitiee after the method of Oauas{anities of lon^tnde='lmlIliin., 



of wai^t I miUigtamma, of time = I tecood mun time}. The obcontinui 
are made with mj itandaid cylinder D (De nmtationtlnu mommU, page 16, 17) 
and ore rednced to abeolnte qtutntitj by the method, ibid., page 40, by the 
eonatant logarithm, log. A, which, inthe c(>lciilstiona,ia Baeomed = 6/>0811, 
initead of 0,00843. 



lait, April, 1 



IHgmr- ) 



' 18 BS, Sept I 
ISSt, Julf, ] 
18 g>, Sept. ] 



Giittlncen, 



18S>, Aog. 
1B», Aug. 



1.77H" 



TaUiig the horizontal intensity H, in abaolote anitieB for Ocittingeii 
= 1.77&1, and according to your obaerratioiu, Qiittingen = 0.9783, Dresden 
=: 1.0007, Edinbnigh = 0.838 (Paria = 1.000), I find for Edinburgh in ab- 
•olnte nnitiM, &om the oheerrationa— 

In Gettingen H = 1.620S, 
In Dresden H = 1.S2S4. Mean 1.6S4J.6, 
a little lesa than in Chriatiania, When T ia the corrected time of 100 Tibs, 
of the Ediuborgh cylinder, No. 1, and HT = A, I find, eoppoeiiig in Edin- 
bnigh T - 270°H78. 

log. A = S.047e9. 
As the horizontal intanaity has ao many variatjons, hourly, daily, monthlj, 
regular and iiregnlai, and andolatory, or perhaps periodical variadons in 
lS-19 years, I find the comparison with Paris, especially when it is found- 
ed npon a single observation, made in different hours of the day, and after 
an interval of a month or more, not perfectly aore.t I will illustrate this by 
the following corrected oba^rationa of 300 vibrations of my <glinder D here 
in Christiania, in the garden of the Obserralorj. 
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The greatest difierence between 1811, June 17, fi** 43' p. m., and 1843, Feb. 
26, lO"" 32' A. M., is 3"; and between 1841, Jone 17, and 1842, April 10, 
6^ 29' F. H. = {^.17, under influence of aurora borealis. 

a TIh SOth Julj leu, Ho&atli GmH absorsd tha ■una cfUndar !n tba taxaa placa in 
tba gardan of tha OUcnator;, uid foood ndncad tima, T, of 100 TJbntlona = IbV-K, 
whioh ^Tca Intenritj = 1.7873. 

I [Thayalne of tliB horlioDtol inteoiitj at Edlabureh compared with Pirii (.8«D) wai 

■bj ma in two difleranl jaan with almoat perfect ngreemBot, and eonflrmed tj obBervallona 
at Bnuaeli, a itatlon ladependBDtlj compared nllti Parii. Proftwor Bac&a oT PhlUdel- 
phlabaa tinea fannd the aama ralattTl tntanat^ fcr Bdinbarfh agraatng to tha M dtet- 
mal plaea.— f . D. F.] 
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Fbt iwinlmqiin of IfltCniltj titr* OtS 
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lut obHiTstloB It 1^ 41' r.'u. 
TUi dc; wu a msctiatlcil tern, 

of tba OMdlE wm hi (ood hu^ 
mimj with the eorrupondinf Ob* 



... H«Klil8, 

ao, S 1, ... 811,>T 

II, a 0. ... eia.SB 

M. 8 8, ... B11.8B 

I«. 8 t8, ... B11.M 

... April m, ■ M, ... B1E.J4 1 ^n„„ Bar««U*. 

11, ID 11. A. ■. 81S.8* 

Id Qitttingen I made 96 obBerraliotu between S a. h. and 4) P. m., fri 
Aug. 27 to Sept- 10. In Dresden only 4, between Ang. 16 and 20 ; two a. 
and two p. u. Wbrai it ia possible I genBrally in eveiy place 
moke at least two obserrations, one between 10 and II a.m., and 
the other between 4 and 6 p. m., in order to eliminate the daily 



Since 1819, I have very often observed the dip here in Chris- 
tiBnia,wiUi three difFerent instrnmenta, lit, A 6-inch instmment 
hj IhUond, divided to 2^, with two needles ; the one cylindri- 
cal, with conical ends, snd in the middle a cube, which is per- 
fonl«d in two directions, so that the axis can be insetted from , 
fonr difierent sides, and tamed loand ad libitum ; the other fiat 
laacet-foimed, in which the SLxis can be pnt in from two tides, and | 
turned. 2d, A 6-inch instniment by Ertd, in Hilnich, divided to 
lO*, with a flat needle and three axes, which con be turned lonnd 
ad libitum. 3d, Ad B-inch instroment by Oomicy, in Paris, with 
three needles and fixed axes. By the inslrummt lit and Sd, 
after every complete observation, the limb east sod west, and 
the needle in the fonr usual aitnations, the dip read of four 
times in every position, after having been lifted from the agate 
plane* (in all thirtj-two readings), the axis was tnmed 90°, Mid a 
second observatton made. Tbia was continued four times, till 
the axis arrived in its former position. In all three instm- 
moits the needle very often was btonght out of equilibrium, by 
the application of a little tube, with a screw perpendicalar to 
its axis, upon the axis of the needle. This is useful, in order to 
diminish the influence of the form of the pivots, especially on 
needles with fixed axis ; and the influence of magnetical particles in the 
dicle ; shortly, to diminish constant rarors. After this proemimn, I shall 
communicate mj obserrstioiis and their results. 
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t Is tbe mean time of the aliaervatians in ever; group ; » tlie number of 
complete obserTationB in everj meatt ; d the prolmUe eitoi of evetj mean ; 
< the mean dip of the n obeerrations. Aa the dip i in a not too loDg interrftl 
of time t — (, ma; be expre88ed b^ the following fonnala, — 

i = a + 6C'-0 + '' <' — ',)» 
irhere a,b, and a are conatanta, I have taken t^ = 1820, and bj tlie metliod 
of least aquaies f oimd 

a = 72° 41'.1 + 1'.935 

6 = — 3'.63978 ± 0'.2ie54 

e = + O'.oseieejt^o'.ooBTW; 



and firom these c< 



.a calculated the dip in the fith colnmn. A is the 
difierence between obBerratiau and formula. The inslimmeDt of Dollond 
was too little, but the great number of observations (102 in 6.3 jeara), and 
the great variety of methods which have been employed, Isuppose maj have 
doBtra^ed all constant error*. Since better instruments were emplojred, the 
quantity of ^ is much less ; and I think that all these difTeteiicee are not 
reallj errora of observation, as it is evident that the dip has its irregular 
Taiialions as well as all other msgnolic phenomena of the earth. The for- 

i = 73° il'.l — 3'.63978 (I — 1B30) + D'.06616e (( — 1B20)» 
with the probable erron of a, b, and c, gives 

Minimnm in Christiania = 71° i2'-3 ^ II'.TIS 
when t _ 18S2.4.+ i.i jean. 
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I bftTc found, tJut the dip iu Paris, obeerred between 1798 and 163Q, me; 
be tepreaeiLted by the following formala ;-~> 

»■= 69°3B'.9— ;4'.4Cfl(( — laOO) + 0'.0233e6 ((— 1800)*. 
which gives the nunimau i = 66° b'.S when ( — 1 896, 

That thedipcasnot decrease to zero, and, accordingly, should huTe a mmi- 
mum, ia quite probable ; l^ these two series of obeetvations, this minimnm 
is likely to atriTe before the end of this centory, perhaps earlier in northern 
than in southern latitudes. 

lamnot quite of your opinion, that the obserratioiiB with a dipping needle 
shoiild be rejected ot^y while it giTes a difTerence of a degree and a half be- 
tween the different positions. This difference may be derived from two dif- 
ferent caoaes, — the axentrical poeition of the centre of gravity, and the dtvUt- 
fon of the/i»rm of the pivolt from a true cylinder. In the first case the mean 
will approximate very nearly to the true dip, if the moment of the needle 
before and after the reveraion of the poles is not too differeut ; and when 
the needle is magnetized with the same four magnets, and the same num- 
ber of strokes, this will scarcely arrive. In the second case, the needle will 
give different arvn by different dipt. This error can be detected by turning 
the axis in the needle in different observations in the same place, oi by op- 
plying an eccentrical weight upon the axis, if it is fixed. When the mo- 
ment of this weight is varied in the different observations, the needle will 
r^iose upon different points of the pivots in different obeervations, and 
thereby the error will be diminished, if not qnite eliminated. I think thia 
hasbeen the case with your needle A.l, as the difference A.2 — A-Ichsngea 
its sign by diminiahed dip. 
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It is also my opinion, that even the beet needle may, by a single observa- 
tion, give an error of three to five minntes (perhapa more), including error 
of observation, and irregular variation of tbe direction of magnetical force 
of the earth. I shall here offer some obeervations with Q&mbey's irutriH 
neut here in Christiania, iu 1839. 
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n ia the aamber of readings in each HerieB ; a the dip, when the marked side 
of the needle tamed to east, four readings vith limb east, and foui when 
weat i b the dip, wben the marked aide vbs weat, and limb both east and 
west ; e and d the same, a^er changing the poles. When the wdght was 
tilled, the dip ia calculated by the formnla— 






cotang <J— cotang b . 



cotBDg a . cotang d — cotang b . cotaug e 

and by this method the difibrent magnetical moiu«it of the needle^ bafoM 
and after the retnming of the poles, is qnite eliminated. The eight first ob- 
servaUons, witbont weight, give 71° fiS*.!, the last six, with weight, 71° G4'.2, 
and the probable error of the mean of the whole Heriss is (f.eel. Thongh 
the probable error of the three determinations 1839,823(14 obs.), 1B41, 789 
(7 obs.}, 1842, 179 (12 obs.), are only O'.BSl, 0'.B88, and 0'.806, their devia- 
tions from the formnla are reapeclively + 2'.52, + 3'.I7, and — 1 '.03, which, 
I think, may principally be ascribed to iiregnlor variations in the dip. 

I beg yoni pardon for my profusion in this matter, bat my long experience 
with different inslmments of this kind has made me somewhat sceptical in 
the way of observing the dip, and I am not content before I have varied the 
methods of observation, and moltiplied the observations as mnch as pos- 

In observing the intensity byvibrationa of a magnetical cylinder, you are 
almost the only observer who has not n^lected one or more of the neces- 
sary redactiona, as that for tempeiatare, rate of the chronometer, force of 
torsion, arc, and to observe the cylinder in the same place before and after 
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the Tofsge. Borne fasve neglected them all, ud thereby bronght the method 
in an undeserred nuscredil. 

If ;ou ahould dedre any other conmiatiicationB which are in m; power to 
procure 7011, 1 shall make them with great pleaaore. I am, Sir, with the 
greatest reepect, jonr obedient and hmnhle Seirant, 

CHR. HAMSTEEN. - 
To Profeaaot FonBKs. 



2. Notice of the occturence in Scotland of the Tetrao mediui, 
sliewin^that supposed species to be a hybrid. By James 
Wilson, Esq. 
There exists in seventl northern continental conntries a pftculiar 
kind of grouae, called hy foreign naturaliats Tetr/io medivt, on ac- 
count of its exhibiting, as it were, a combination of the characters 
of the wood-grouse or capercailzie on the one band, and of the 
black-cock on the other. It is never found except In countries in- 
habited b^ the two species last named ; and as it presents a union 
of their characters, several naturalists bare inferred that it is not 
itself a distinct kind, but a hybrid, resulting from the casual inter- 
course of the other two. But most naturalists have maintained that 
it is a distinct species, chiefly upon the principle, that, in the wild 
stat«, birds of different species do not intermingle sexually with each 
other. Mr Wilson, however, having discovered that, in certain dis- 
tricts of Scotland into which Lord Breadalbane has lately intro- 
duced the capercailzie, and in which the black-cock previously ex- 
isted in abundance, this so-called intermediate grouse has also now 
made its appearance, be draws the conclusion, that it is not a dis- 
tinct species, but a hybrid or mule. " It bad not been previously 
known in Scotland, at least in our times, — it has not been introduced 
by any one from abroad, — and yet here we now find it in the very 
districts inhabited by the other two." Mr Wilson exhibited a speci- 
men recently killed on the estate of Dunira, and shewed its entire 
agreement with the foreign T. mediws, by comparing it with a 
specimen from Norway. 

8. On the Coloration of the Blood. By the late Daniel Ellis, 

Esq., P.R.S.E. Communicated by Dr CbriBtiBon. 

{Nate. — During the latter part of bis life, Mr Ellis bad been 

engaged in drawing up a statement of his views with regard 

to the function of respiration in animals generally; and having, 

for some years previous to bis death, had it in oontemplation 
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to lay before the Boy al Society an account of that part of his 
reaearcbea which relates to the cause of the change of colour 
of the blood in its paseage through the Inngi, he had pre- 
pared and nearly completed the paper on this subject, of which 
the following is a short abstract. It may be proper to state 
that no reference is made in the paper to the recent experi- 
ments of Magnus, which are now generally held to afford in- 
controvertible proof of the e:tistence of free carbonic acid in 
greater, and of oxygen in less quantity, inirenous than in 
arterial blood. These experiments came to be known in this 
country only a short time before Mr Ellis's death, and, had 
he been acquainted with t^em, might have tended to modify 
his TiewB.] 
' In the first part of the paper, the author states that he still main- 
. tains the opinion expressed iu hia published work on respiration, 
Tiz., that the quantity of carbonic acid formed in respiration is ex- 
actly equal to that of the oxygen consumed ; and he enters into a de- 
tuled critical analysis of the different experimente recorded by 
authors on this subject, placing, however, his chief reliance upon 
those of Eerthollet, and of Allen and Pepys, in order to justify his 
opinion. He also holds the view that the exhalation of carbonic 
acid and consumption of oxygen are not independent processes, bat 
are the inunediate result of the direct union of carbonic and oxygen 
within the air-cells of the lungs, and he expresses doubts as to the 
accuracy of the experiments of Edwards, which have by many been 
held to establish the opposite view. 

Proceeding upon this basis, the autlior next examines the effects 
of air and other re-agente upon blood out of the body, and deduces 
the conclusion, that, although oxygen gas appears to have the direct 
effect of changing the colour of the blood from dark to bright red, 
that change may be induced without the presence of any oxygen gas, 
and that within the lining body, ic is not necessary to attribute the 
change to the agency of that gas. In proof of this, the author refers 
particularly to the experimente of Stevens and of Gregory, and he also 
details experiments made by himself, which shew that, while a strong 
saline fluid has of itself the power of changing the colour of the blood, 
weaker saline solutions, or such as contain no more salt than is na- 
turally dissolved in the serum of the blood, do not effect any change 
unless oxygen gas be also present ; and that water, which contains 
dissolved in it less than j^jf part of its weight of salt, does not 
brighten blood even in air. 

D,q,i,i.:db,.GoogIe 
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The ftuthor formi the conclasion, that we must seek some other 
nose of th« ooloration of the blood th&n the direct action of oxjgett. 
That cause he conceivoB to be of the nature of electricity. He refers 
to vBrions experiments which shew that electricity produces the effect 
of reddening the blood, and he explains the deTelopment of electri- 
city in respiration, by supposing that the heat evolved by the com- 
bination of carbon with oxygen in the lungs, becoming latent, is con- 
verted into electricity, and there produces its effect on the colouring 
matter of the blood. That effect the author holds to consist in the 
decomposition of the saline ingredients of the serum, the consequent 
separation of a quantity of free alkali, which, acting on the hemato- 
sine, changes its colour from dark to bright red. 

The following Donations of Books to the Society's Library 

were announced. 

Astronomical Observations made with Ramsden's Zenith Sector, to- 
gether with a Catalogue of the Stars which have been observed, 
and the ampUtudes of the Celestial Arcs, deduced from the ob- 
servations at the different stations. Published by order of the 
Board of Ordnance. — B^f the Matter- Gf&ieral, 6fc. 

Proceedings of the London Electrical Society. Part 6. Session 
1842-43.-2^ the Society. 

Bulletin de I'Acad^mie Boyale des Sciences et Belles Lettres de 
Bmxelles. 1842. Nos. 3-9. 

KoQveanx M^moires de I'Acad^mie Boyale des Sciences et Belles 
Lettres de Bruxelles. Tome xt. 

Annales de rObservatoire Boyal de Bruxelles. Publi^es par le 
Directeur, A. Quetelet. Tome ii.' — Si/ the Soyal Aeademt/. 

Anuuture Magnetique et MetSorologique du Corps des Ing^nieurs des 
Mines de Bussie ou Becaeil d' Observations Magn6tiques et 
M^tkirol(^iques faites dans i'Stendue de I'Empire de Bussie. 
Far A. T. Eupffer. Annee 1810. — Par I'Adminutration 
Imperiale dm Minet. 

Astronomische Nachrichten. Nos. 447-461. — By Profetsor Schu- 
macher. 

Transactions of the Philosophical Society of Cambridge. Vol. VII. 
Part 3. — By the Sodety. 

Scheikundige Ooderzoekingen, gedaan in het Laboratonum der tJt- 
tretchtsohe Boogeichool. Stuk. ^..^-By the Bditort, 
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Donations to MuMum — ■ 

Specimens illuBtrative of Mr Stark's paper on the Food of tba Her- 
ring and Salmon. — Presented by John Stark, Esq. 

Specimens of the Woods of Cejlon (fifty different kind9.)^i^v- 
lewted by J*. Anttruther, Etq. 

Specimens of Minerals and Fossil Orgtmic Remains from Malta, the 
Ionian Islands, and Ceylon. — PretetUed by Zh- John Davy. 

Geological Specimens from the Velay and Viraraia (Haute Iioire 
and Aj^\ie.y~-Preiented by Profestor Forbei. 



Monday, dth January 1843. 
Dr ABERCROMBIE, Vice-President, is the Chair. 

The following communications were read : — 
1. On the CrTOwth of the Salmon. B; Mr Andrew Young, In- 
vershio, Sutberlandshire. C:k)mmunicatedb7Jame8Wil8on, 

. Esq. 

Mr Toung has here taken up the subject of the salmon's growth 
where it was necessarily left off by Mr Shaw. So far as the 
earliest or fresh-water state of the fish is concerned, he entirely 
^rees with the observer just oatned. He then states the various 
opinions which prevail regarding the more or less rapid growtli of 
smolts and grilse, and shews by tabular lists (the result of fre<[uently 
repeated experiments), that the increase in their dimensions is ex- 
traordinary so soon as they descend into the saltwater. So far back 
as the months of April and May 1837, he marked a number of de- 
scending smolts, by making a peculiar perforation in tbe caudal fin, 
by means of small nipping irons constructed for the purpose. He 
re-captured a considerable number of them ascending the rivers as 
grilse, in the course of the ensuing months of June and July, and 
weighing several pounds each, more or less according to the differ- 
ence in the length of their sojourn in the sea. Again, in April and 
May of 1842, he marked a number of descending smolts, by clipping 
off the little adipose fin upon the back. In June and July he caught 
several of them returning up the river, and bearing his peculiar 
mark, — the adipose fin being absent. Two of these specimens were 
exhibited to the Society. One marked in April, and re-captured on 
the 26th of July, weighed 7 lbs. ; the other, marked in May and re~ 
captured on the 30th July, weighed 3^ lbs. As the season advances 
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grille increase in size, those being the l&rgest which abide the Longeat 
in the sea. Thej spawn in the rivers after their first ascent, and 
before they have become adult salmon. 

Mr Yonng also described various experiments insUtnted with the 
view of shewing the transition of grilse into salmon. He marked 
many small grilse after tlie; had spawned in winter, and were about 
to re-descend into the sea. He re-captured them in the course of 
the ensuing' summer as finely-formed salmon, ranging in weight from 
9 to 14 lbs., the difference still depending on the length of their 
sojourn in the sea. He has tried these experiments for many sea- 
sons, bat never twice with the same mark. A specimen marked as 
a grilse of 4 lbs. in January 1842, and re-captured as a salmon of 
9 lbs. in July, was exhibited to the Society. It bore a peculiarly 
twisted piece of copper wire in the upper lobe of the caudal fin. 
Those marked and retaken in 1841 were marked with 6ra» wire 
in the dorsal fin. With these and other precautions Mr Young 
avoided the possibility of any mistake as to the lapse of time. fioUi 
grilse and salmon return uniformly to their native streams ; at least 
it very rarely happens that a fish bearing a particular mark is found 
except in the river where it was so marked. Salmon in the perfect 
state as to form and aspect, also increase rapidly in their dimensions 
on ag^n reaching the sea. A spawned salmon weighing 12 lbs. was 
marked on tho 4th of March, and was re-captured on its return from 
the sea on the 10th of July, weighing 18 lbs. Mr Young is of 
opinion that salmon rather dimini^ than increase in size during 
their sojourn In rivers ; and he illustrates this and other points of his 
subject by numerous experiments and observations. 

2. On the Geology of Roxburghshire. Part 2. By David 
Milne, Esq. 

Mr Milne divided his paper into two parts, the first comprehending 
a description of the leading geological features of the district ; the 
second containing the inferences of a cosmologies] character, which 
the facts related in the first part seemed to warrant. 

In describing the geology of Boxbui^hshire, Mr Milne referred, 
first, to the stratified rocks ; secondly, to the igneous rocks ; and, 
thirdly, to the superficial, or (as they have been sometimes termed) the 
diluvial deposits. 

The stratified rocks were stated to consist of the following series, 
beginning with the oldest, viz. — greywacke, old red sandstone, and 
the coal measures- As to the long disputed question regarding the 
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existence of the new-red-Bandatone formation in this county, Mr 
Milue, whilst not wishing to affinn absolutely the non-existenoe of 
any strata whatever belonging to this epoch, referred to the older for> 
nution the great maaa of the red undstones abounding in the dis- 
trict, adding that he had himself seen none which necessarilj be- 
longed ti) a later epoch. 

It was stated that no fossib had been found in the greywacke stzata, 
but that in the old red sandstone formation, scales and bones of tbe 
Holoptichiu» had been found embedded both in the red and the white 
coloured strata. 

The igneous rooks consiat of all the varieties of felspars, basalts 
and greenstones, known in other parts of Scotland, the first men- 
tioned of these being the oldest. All these rocks occur in the form 
of dykes, as well as hills, of which the Eildons and Cheviots are the 
highest and most extensive. 

The superficial deposits consist, beginning with the oldest, of iJie 
boulder clay, well known in the Lothi&ns, — of sand and gravels, — and 
of great blacks or rounded fragments of rocks, all strewed over the sur- 
face- It was mentioned, that, whilst the boulder clay was deposited 
in tumultuous waters (presenting no signs of stratification), t2ie sands 
and gravels beiUg for the moat part stratified, have been deposited by 
waters not in violent action. The greater number of boulders in 
Liddesdale consist t^ grey granite, very similar to that of Criffel, 
situated between thirty and forty miles to the westward. 

In part 2d, the author observed, that the greywacke formatitoi, 
presenting as they do enormous foldings, in consequence of which the 
formation is traversed by ridges and valleys, all running east and 
west by compass, must have been acted on here, as throughont the 
rest of this part of the island, by a force or system of forces, which 
acted in a particular direction ; and that as hardly any igneous rocks 
whatever occur, within the limits of this fonnation, it seemed Utat 
the greywacke strata had not been elevated and folded together by 
igneous action, but more probably in consequence of changes in the 
form of the Earth's nucleus, as suggested by £lie de Beaumont. 

The elevation of the greywacke ranges was followed by eruptions of 
felspathic and a few greenstone rocks, which took place chiefly on the 
outskirts of that formation ; and from the sediment afforded by the 
wearing down of these rocks, still at the bottom of a sea, the stratified 
rocks surrounding and partly covering these older rocks were farmed. 
As the heaviest sediment would be deposited first, the sandstones 
filled with oxide of iron, and now constituting the principal beds of 
the old red sandstone formation, would girdle the hills of greywacke 
and older felspathic rocks, whilst the strata of white sandstone, shales, 
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mi timeatoiies, being oompoeed of lighter sediment, would be carried 
farther, Kud beconie members of the coal measurea situated inLiddes- 
dale, NorUmmberlatid, and Berwickshire. 

The formaition of the whinstone djkes, one of which was described 
■s mnning in a NW. direction, for about twenty-four miles, was 
ascribed hj the anther tA the irruption of ij^eoua matter into fisanres 
prerionaly formed in the earth's crust. 

The beds of gravel and sand, as well as the boulders, the author 
thought might all be explained on the supposition, that the district 
had been covered by the waters of the ocean, when they were depo- 
Mted. He adduced facts and arguments for the purpose of shewing 
that certainly none of these deposits could have been formed by gla- 
cial action, and that probably submarine currents, or great waves, such 
u are known to have been produced by submarine eruptions, would 
be sufficient to account for all the phenomena. 

3. On the Property of Transmitting Light, possessed by 
Charcoal and Plumbago, in fine plates and particles. By 
John Davy, M.D., &c. 

The charcoal of the pith of the elder consists of plates of extra- 
ordinary thinness. It was in examining this charcoal, that the 
author Brst observed the property which is the subject of his paper. 
He detected it by means of the microscope, using a high magnifying 
power. By analogy, he jwas led to infer that the power of transmit- 
tingligbt must belong to charcoal in general, in all its varieties, when 
reduced to the state of fine powder or filaments, — an infiuence which 
he found confirmed by experiment in a number of different instances, 
as the charcoal of the pith of the sycamore, of the pith of the rush, 
the fibre of cotton, fiax, &c. He also found it to belong to lamp- 
black, to cork in very fine powder, to anthracite, and plumb^|;o. 

The light transmitted he found to vary in its hnes, from almost 
white, as in the instance of tho thinnest plates of the charcoal of the 
pith of the elder, to brown and red of various shades, in the instances 
of lamp-hlack, anthracite, and plumbago. 

He considers the property of translucency belonging to charcoal 
and plumbago, in their finely divided state, as favourable to the 
opinion now commonly received, that these substances and diamond 
owe their marked peculiarities not to difference of chemical mixture, 
but of mechanical structure. Incidentally, he notices the specific 
gravities of these substances, — stating, as the result of his own ex- 
periments, that the specific gi-avity of charcoal, cork, and anthracite. 
is about l.S ; and that of plumbago about the same, making atlow- 
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uice for the ferruginoua and earthy matter with whiob the carbon in 
this mineral la mixed. 

In conclusion, he offers the conjecture, that the coloured tints of 
rapour and fluids in which carbon is suspended, may be connected 
with th« translucencf of this substance, and that other bodies, hither- 
to considered opaqoe, may be found capable of transmitting light, 
when examined in a manner similar to that which he has employed. 

The following Donations of Books to the Society's Library 
were aDnonnced. 
iUaps of the Ordnance Survey of England and Wales. Nos. 80, 

81, and 90. — -By the Maater-Oeneral of the Ordnanc*. 
Maps of the Irish Ordnance Survey, containing the County of Clare. 

77 sheets. — By Hia Exeellenty tAe Lord-LieutenatU. 
Beport made at the Annual Visitation of the Armagh Observatory. 

By the Rey. T. E. Eobinson, D.D.— By th« Goiwww» of the 

Ob»«ruatory, 
Proceedings of the American Philosophical Society. Vol. IL 

No. 23.— By the Society. 
Journal of the Asiatic Society of Bengal. Nos. 122 and 123.— 

By the Society. 

Donations to Museum — 

Specimens of Fossil Organic Remains from East Kilbride and 
nei^ibourhood, Lanarkshire. Collected by the late R«t. David 
Ure, A.M. ; and a number of them figured in his *' History 
of Butherglen and East Kilbride." — Presented by John Stark, 
Baq. 

Tail of a Wild Elephant from Ceylon. — Presented fcy Rob. Bryson, 
Esq. 

Specimens of Fossil Fishes from Syria. — Presented by Dr John 
Davy, 

Monday, 2Sd January. 

The Very Reverend Principal LEE, Vice-President, 

in the Chair. 

The following communications were read:— 
1. Chemical Observations on tlie Flowers of the Camellia 
Japonica, Magnolia grandiflora, and Chrysanthemum 



Leacanthemiiin ; and on three prozimate principles which 
they contain. Part I. By Dr Hope. 
The Abstract of this Paper has been postponed till the re- 
maining part of it shall be commimicated. 

2. On the Law of Visible Position in Single and Binocular 

Vidon, and on the RepresentaUon of Solid Figores by 

the anion of two dissimilar plane figures on the RetinS' 

By Sir David Brewster, K.H. Part I. 

The Abstract of this Paper also has been postponed till the 

whole shall have been read before the Society. 

The following Donations of Books to the Society's Library 
were announced. 
ProoeedingB of the London Eleotriosl Society. Pmrt 7- — Bg &« 

Sodefy. 
De F)de TlTanometriie Bayeri Diaaertatio Academica. Scripfdt D. 

F. G. A. Argelander. — By the Author. 
Memoirs of the Bojal Astronomical Society. Vol. XU.—By the 

Sodtty. 
Philoaophical TransactioiiB of the Boyal Society of Londoa. 1842.. 

Part ii. — By the Society. 
Kongl. Vetenskaps-Academiens Handlingar, for Aren 1839-40. 
Anbenttelse om framBtegen i Fysik och Kemi Afgiven den 31 

Mars 1839 and 31 Mars 1840. Af Jae. Berzeliua. 
Aniwrattelee om Techno logiena Framsteg, Afgiren den 31 Mars 

1830 and 31 Man 1840. Af G. E. Pasch. 
Amberattelser om nyare Zoologiska Arbeten och TJpptaokter. Af- 

gifne fdi Aran 1637-40. Af C. J. Sundewall.— Sy the Boyal 

Saiedith Academy, 

Donation to Museum — 
Three Specimens of Salmon, shewing the rapid growth (on descend- 
ing to the sea) of the Smolt to the state of Grilse, and of the lat- 
ter to the adult condition. — By Mr Andrew Toung, Svther- 
landthire. 
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PROCEEDINGS 



ROYAL SOCIETY OF EDINBURGH. 



Monday, 6lh February 1843. 

Sir T. SIAKDOUGALL BRISBANE, Bart, President, 
in the Chair. 

The fi)llowing communications were read ; — 
1. On the Iaw of Visible Position in Single and Binocular 
Vision, and on the representation of Solid Figures by the 
Union of dissimilar Plane Pictures on the Retina. By 
Sir David Brenner, K.H., — concluded. 
This sabject is treated tinder eigbt different heads :^1. On the 
taw of visible direction in Monomilar vision. 2. On the law of vi- 
sible direction in Binocular vision. 3. On vision of objects of three 
dimenBions, by monacular vision ; by binocular vision. 4. On the 
binocular vision of figures of different magnitudes. 6. On the causa 
of the perception of objects in relief by the coalescence of dissimilar 
pictures. 3. On the doctrine of corresponding points. 7. On the 
vision of cameos and int^lios. 8. On the change in the apparent 
position of the drawings of solid bodies. 

The general object of this paper is to establish the law of visible 
direction, (position in monocular vision,) and to shew that it is eq^ually 
applicable to binocular vision, and affords a complete explanation 
of vavioua phenomena which had been considered incompatible with 
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it, bat for which no theory had been proposed. In the last two 
seotious, the author treats of the collateral subject gf tlie vision of 
cameos, and of the drawings of solid bodies. 

2. Papers on Glaciers. No. 1, Accoont of a Geometrical Sur- 
vey of the Mer de Glace of Chamomii. By Professor 
Forbes. 

This paper does not admit of abridgment. The author gave an 
account of a survey which he executed of the whole extent of the 
principal glader of Mont Blanc and its tributaries. A base line of 
nearly 3000 feet was carefully measured in the valley, and extended 
by means of a very careful triangula^n to a point on the glacier 
distant 28,600 feet, and elevated 4400 above t^ base line. From 
the several points of this triaogulation, the positions and heights of 
the adjoining n^ountaina were taken and laid down on a map on a 
scale of sydoo of nature, portions having been drawn out to lutije. 
The map was laid before the Society, and is now being engraved. 

The following Donations of Books to tiie Society's Library 
were announced. 

Elements of Chemistry, including the Applications of the Science to 
the Arts. By Professor Qraham, University College. London. 
Part 6. — Sy the Author. 

Maps of the Irish Ordnance Survey, containing Uie County of Water- 
ford, in 42 sheets. — By his Exedlency the Lord LievUaant. 

The following Donations to the Museum were presented — 

Specimens of Volcanic Bw;kg from Vesuvius, and Minerals from 
Derbyshire. — ^aented by Sir T. M, Brisbane, Bart, 

Specimens of Fossil Shells from Grignon, collected by Br Stark in 
Oct. 1833.— iVMenfeti 6y John Stark, Etq. 

The following gentlemen were duly elected Ordinary Fel- 
lows of the Society : — 

Dr John Rose Cormack, Fellow of the CoUt^ of Physicians of 
Edinbotfh. 

'Dt Allen Thomson, Professor of the Institutes of Medicine in the 
University of Edinburgh. 
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Monday, 2(M Ftbnutry 1843. 

The Right Honourable Lord GREENOCK, Vice-PreMdent, 

in the Chair. 

The foUowiog conmmnications were read : — 
1. On the Anatomy of the Hnman Placenta- By John 
Goodsir, Esq., Conservator of the Museam of the Royal 
College of Surgeons of Edinburgh. 

Iq ths first section of the paper, tho author described the parts 
which enter into the structure of die Tilh of the placeuta. The 
villi are covered by a mambrane with which anatomists are already 
fiuniliar. Within this membrane, and attached to its internal surrace, 
is a layer of cells, which has also been observed, and described as 
(^ithelium. The cells composing this layer, Mr Goodsir denomi- 
nated the external cells of the villuB. The next structure is a mem- 
brane not hitherto described, and named by the author the internal 
membrane of the villus. The adhesion of this membruie to the 
extenuU cells is go slight, that it is generally seen at some distaoce 
from diem, even in villi which have undeigone no violence. With- 
in the internal membrane of the villns, a set of very transparent 
cells, hitherto undescribed, is situated. These the author denomi- 
nated the internal cells of the villus. The ultimate loops of the 
umbilical capillaries sre imbedded in this mass of cells, the cells aud 
vessels being closely bound up by the internal membrane of the villus. 

The seeond section of the paper was devoted to U>e description of 
the fcetal portion of the organ. Mr Goodsir described the develop- 
ment and structure of the tufts of the chorion. He stated that the 
development consists in the additicm (^ cells to the extremity of each 
villus of the tuft, these being supplied by a germinating mass, which 
resembles the spongiole of the root-fibre of a plant. These tufts and 
villi are entirely cellular, and are covered by a fine membrane. 
Before the villi become vascular, the ovum derives nourishment from 
the decidua, by the absorbing ^ency of the cells of the spongioles at 
the extremities of the villi of its chorion. When bloodvessels have 
formed in the villi, the cells, although less numerous, still remain, and 
are beheved by Mr Goodsir to be the active absorbing agents in the 
villi of the placenta. In the perfect placenta, the villi of the chorion 
appear as the internal membrane, and the internal cells described in 
the first part of the paper. These, along with the umbilical vessels, 
constitute the festal portion of the placenta. 

D,q,i,i.:db,.GoogIe 
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In the third section of the paper, in which Mi- Goodair treated of 
t.he maternal portion of Uie org&n, he corroborated the statements of 
of Professors Weber and Sharpey as to the nature and structure of 
the decidua ; and he more partioularly described an intei'foUicuIar 
tissue, consisting of cells, which conduces, he thinks, as much as the 
enlargement of the glands, to the thickening of the mucous mem- 
brane. Since the discovery made by Professors Weber and Sharpey, 
too little attention, he believed, has been directed to the secretions of 
the thickened mucous membrane. This secretion, which forma the 
greater part of the decidua refloxa, is, according to the author, com- 
posed entirely of cells, and is the nourishment destined for the em~ 
bryo, being taken np after solution by the absorbent cells of ib6 
villi. By tracing the cavities of the vessels of the gravid uterus 
tn>m without inwards, as had formerly been done by Professor 
Owen, the author verified the statements of certain anatomists, that 
the vessels pass from the uterus into the deeidua, and open on the 
internal surface of the latter by oblique valvular orifices. He like- 
wise observed, that the meshes enclosed by the uterine veins become 
smaller and more ribbon-shaped near the eavity of the placenta, and 
that in Uiat cavity they represent the appearance of hollow thread6> 
which pass in great numbers from the uterine surface of the organ 
on to the extremities and sides of the villi, and also from villus 
to villus. Along the cavities of these threads the cellular mass 
of the deeidua becomes continuous with the estemal cells of the 

vaii. 

From these observation^, Mr Goodsir concluded tliat the sac of 
the placenta is a network of enlai^ed decidual vessels, the meshes of 
which lave been reduced to hollow threads ; and, secondly, that not 
only is the external membrane of the villi a part of the mother, be- 
ing a portion of the membrane of her vascular system, but that the 
external cells also are maternal, being decidual cells continuous, along 
the hollow threads, with the general mass of the deeidua. 

Mr Goodsir stated in conclusion — 

1 . That the eztemal membrane and the external cells of the villi 
constitute together the central division of the placental deeidua, or 
the principal maternal portion of the organ, the cells being secreting 
cells destined to separate from the blood of the mother a matter pro- 
per for the nourishment of the fcetus. 

2. That the villi present, in addition, an internal membrane and 
internal cells, vlmh together constituted, at an earlier period, the 
villi of the non vascular chorion ; that the internal cells are absorh- 
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ing cells, like tbe chyle cells of the intestinal tube, taking up for the 
fcetus the matter secreted by the external cells, 

3. That the plaoenta not only performs the function of a lung, 
bat also that of a gastro -intestinal mucous membrane. 

2. On the Mode io which Sound is produced and diffused, 
and oa the Vibrations caused in the quality of Soand by 
substance and form. By Sir George S. Mackenzie, Bart. 

The following Donations of Books .to the Society's Library 
were announced. 
Voyage dans la Bttssie M^ridionale et la Crimge, par M. Anatole 

Ae DemidofiT. Tome 4, avec un Atlas des Planches. — By the_ 

Authbr. 
Bulletin de la Soci6t^ G^logique de France, fcom 15th March to 

dth September 1841. — By the Soctett/. 
Proceedings of the Glasgow Fhilosoi^cal Sogiety, 1841-42, — Bt/ 

the Society. 

The following Gentlemen were d»dy elected Ordinary Fel- 
lovrs of the Society : — Joseph Mitchell, Esq., civil engineer ; 
DoDcan Davidson, Esq. of Tulloch. 



Monday, 27^ February 1843. 
Dr ABERCROMBIE, Vice-President, in the Chair. 
The following commanication was read. 
Papers on Glaciers. No. 2, describing the Rate of Motion of 
the Ice of the Mer de Glace, deduced from obserration. 
By Professor Forbes. 
The author detailed in this paper the methods of obsei'vation by. 
which he was enabled to ascertain the daily and even hourly motion 
of different parts of the glacier. 

The following are some of the principal results : — ■ 
I. In the particular case of the Mer de Glaee, the motion of the. 
higher parts of the glacier are on the whole slower than those of its 
lower portion, but the motion of the middle region is slower tbau 
either. 

The following table, the result of observations at a series of ascend 
ing stations, will authorize this conclusion,. 

L,:,,l,;.d:,G00gIe 
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Vdodtj. 

Lo'wi-rt. (i;^ 

Middle do., 0.479 

Higher dc, ....<X674 

II. The Glader Au G^aot movw fnter tiiat the Glacisr do Lediautt 
in the proportion of 7 to 6. 

III. The centre of the glacier mores faster than the sides. When 
two glaciers unite, they act as a single one in this respect, just as 
two united riveni would do. 

The author measured the relocities at different places in the 
breadth of the glacier, and it was found to increase towards the centre. 
The following are the numerical results, assuming the motion of the 
ice near the edge as the standard or the unit of reference. 

WUs, Ceatn. 

1.000 I.33S 1.356 1^7 

IV. The difference of motion of the centre and sides of the gla- 
cier varies (1) with the season of the year, and (2) at different parts 
of the length of the glacier. 

1. From the observations made, the author concludes, that " tbo 
variation of velocity diminished as the season advanced ; and that it 
was proportional to the absolute velocity of the glacier at the same 

2. The variation of the velocity with the breadth of the glacier is 
least considerable in the higher parts of the glacier, or near its 
origin. 

V. The motion of the glacier generally varies with the season of 
the year and the state of the thermometer. 

Perhaps the most critical consideration of any for the various 
theories of glacier motion is the influence of external temperature 
upon the velocity. It is shewn in this paper, by a direct numerical 
comparison, and by projected curves, that in nearly every instance 
the velocity of the glader, dmring any p^od of days, has a reference 
to the temperature of the same period. If the thermometer fell, 
the glacier advanced slower, and titce veria. It is not, however, to 
be inferred that at the same external tempwaturo the velocity will 
always be the same ; only at any season, the change will always be 
in the same direction, and governed by the thermometer, though not 
always the same in amount. 

The author also deduced from various indirect considerations, that 
it is very improbable that the glacier stands ttiU in winter. On the 



contrarjL, ba Bopposes that though its velooity ie lets than in summer, 
it still bears a considenble proportioD to it. 

Monday, 6th MarcA, 184^ 
The Big^t HoDonrable Lord GREENOCK, Vice-President, 
in the Chair. 
The following communications were read : — 

1. On the Nature, Locality, and Optical Phenomena of Musoae 

Volitantes. By Sir D. Brewster, K.H. 

2. On the Structure of the Lymphatic Glands. By John 

Gooddr, Esq^ Conservator of the Museom of the Boyal 

CoU^fe of Surgeons ctf Edinburgh. 
The author stated that the different lymphatics, as they enter the 
gland, become deprived of their external tunic, which puses on to 
the snr&ce of the organ, to assist in forming its capsnle. The 
middla tunic also becomes weaker, and presents the appearance 
of fibres arranged in the form of arches, which enclose rounded 
M oval spaces, particularly towards the snrface of the gland, 
and at tlie angles formed by the anastomosis of one lymphatic 
with another. Mr Goodsir then observed that it was to the 
dianges which the internal tunic of the lymphatics undergoes in the 
intmor of the gland, that these oi^ns owe their peculiar structure. 
This tunic, when traced from the afferent or efferent vessels into the 
^tai, is found to become thicker and more opaque, till at length it 
no longer transmits light It consists of two parts — a fine external 
membrane, and a granular substance attached to the inner surface of 
that membrane. The membrane belongs, according to the author, 
to the class of germinal membranes, with the germinal spots placed 
at r^lar distances. This germinal or primitive membrane of the 
internal tunic of the intra-glandular lymphatica is extremely delicate, 
and has germinal spots of an oval form, with compound nuclei. 
These spots are the sources of the nucleated particles which come 
from the granular substance. These particles are about the iOOOtb 
to the 6000th of an inch in diameter, and form a oonsiderable propor- 
tion of the corpuscles, which have been long recognised in the fluid 
which may be squeezed out of lymphatic glands. The layer 
which these nucleated particles forms on the internal surface of the 
germinal membrane is so thick as almost to fill the cavity of the 
lymphatic. The canal of the vessel is irregularly pierced through 
the granular substance, the surface and particles of which are freely 
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1;iftthed b; the ch^le or l^mph. This granular la/er being continn- 
oaa in both directions with the Bcale-Iike epithelium of the extra- 
glandular lymphatics, it is therefore merely a developed form of this 
epithelium. 

' Mr Goodeir then stated that the opinion of those anatomists who 
hold that the intra-glandular lymphatics form a net-work, is correct 
In the glanda in which the meehea of this net-work are elongated, 
the Tesaels, even after forcible injection, never assume the cellular 
appearance. In those glands agun, or in those parts of glands in 
which the ineshea are rounded or equilateral, the injection of mer- 
cury produces the appearance of globular celts. In other lymphatio 
glands, a process of absorption, similar to that which occurs in the 
maternal vascular system of the human placenta, reduces the meshes 
of the lymphatic net-work to mere threads or bars, and converts one 
or more short lymphatio branches into one multilocular cavity. AH 
these varieties are modifications of the simple net- work. 

The ultimate capillaries of the blood-vessels form very &ne net- 
works on the external surface of the germinal membrane of the intra- 
glandular lymphatics. The anatomical relations of this capillary net- 
work, and the germinal membrane and granular substance of these 
lymphatics, are identical with those of. the vessels, membrane and 
secreting epithelia of true glanda. 

One of the functions of the granular substance, the author stated 
to he the secretion of chyle and lymph corpuscles ; but, as these are 
also formed in other parts of the lymphatic system, he reserved his 
observations on this part of the subject for a future occasion. He 
concluded by observing, that the structure he had described afforded, 
in his opinion, satisfactory evidence, Ist, That the lymphatic glands 
are merely net-works of lymphatic vessels, deprived of all their 
tunics but the internal, the epithelium of which is highly developed 
for the performance of particular functions ; and, 2d, That these 
peculiar lymphatics have a fine net-work of capillary blood-vessels in. 
close contiguity with their external surfaces, for the purpose of af- 
fording matter for the continued renovation of the epithelium. 

3. On the Determination of Heights by Uie Temperature of 
Boiling Water. By Professor Forbes. 

The investigations in this paper were made in order to reduce 
certain observations on the boiling point of water, made by the au- 
thor in the Alps, in 1842. 
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He considered that it faaa been too generally assumed that the 
boiling point corresponds to a barometric pressure which expresses 
the elasticity of st«ani taken from the usual tables. He, therefore, 

attempted to deduce the connection of these data hj a direct com- 
parison of cases, in which both the barometer and boiling point were 
noticed by himself. He finds this result, (hat the pressures in- 
crease rigorously in a geometrical ratio, whilst the temperature of 
the boiling point rises uniformly. This law is not new, for Del uc 
arrived at the same result ; but it appears to have been considered 
by all late writers as unworthy of adoption, and the scale of the 
elasticities of vapour by Dalton or Ure has been preferred. Now, 
these elasticities cannot, it Is well known, be accurately represented 
by a geometrical proportion to the temperature ; but Professor Forbes 
finds that the geometrical ratio represents the barometric heights 
exactly, whilst the tabular elasticities do not. But, farther, since 
the common barometric formula shews that the pressure varies geo- 
metrically, whilst the height above the sea raries uniformly, we 
have the same form of relation between the boiling point and the 
barometric pressure as between the height above the sea and the 
barometric pressure, namely, that each is as the logarithm of the 
other. Hence the boiling point falls exactly in proportion to the 
height ascended, and at the rate of 549.5 feet for 1° Fahi-. 

The following Donations oi Books to the Society's Library 
were announced. 

Monthly Notices of the Astronomical Society of London, containing 
Abstracts of Papers and Reports of the Proceediqgs of the So- 
ciety. Vols. 1, 2, 3, 4, and vol. 6. Nos. 1-27. 

Memoirs of the Royal Astronomical Society. Vol. XIV.— ^ the 
Society. 

Examination Papers of the several Faculties in the University of 
London, for 1842. — &/ the Council of the University. 

Memoire ear la Ghaleur des Gas Permanens, par Jean Plans, Astro- 
nome Royal, et Directeur de TObservatoire de Turin.— j5|y the 
Avtltor. 

Journal of the Asiatic Society of Bengal. Nos. 124 and 125, for 
IQiZ.— By the Society. 

The Quarterly Journal of Agriculture, and the Prize Essays and 
Transactions of the Highland and Agricultural Society of 
Scotland. . No. 60, for March 1843. 
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The following E)onation to the Mnseiun was presented — 

A Specimen of a V^etable Imprefwion from Burdie House. — Fre- 
tented 61/ D. Balfowr, Esq. younger of Trenabr/. 

The following GentlemeQ were duly admitted Ordinary 
Fellows of the Society : — 

Andrew CoTentry, Esq., Advocate. 
D. Baltbnr, Esq. younger of Trenaby. 



Moitday, 20tA March 1843. 

Sir DAVID BREWSTER, Vice-President, in the Chair. 

The following communication was read : — 

Papers on Glaciers. No. 3, On the Stmctore of Glaciers, and 
the cause of their motion. By Professor Forbes. 

With reference to his former paper of the 27th February, the 
aothor stated, that he had received a most satisfactory confirmation 
of hie opinion respecting the motion of glaciers in- winter. From 
observations made by his direction on the Mer de Glace of Gha- 
mouni, and in which he places entire confidence, it appears that the 
ice moved no less than 16 feet between the 12th December 1842 
and 17th February 1843, or at the rate of 13} inches per diem, 
whilst its mean motion during the summer was 17^ inches. 

The author then explained the mannw in which he conceives the 
conoidal stmctore of glaciers to be due to the vuying velocity of 
different points of their seetion producii^ discontinuity by minnte 
fissures, which aiv infiltrated and ultimately frozen. He had before 
satisfied himself that the forms of these surfaces are such as the mo- 
tion of the particles of a viscid fioid, obstmcted by the sides and bot> 
torn of the canal in which it moves, would engender. But to make 
this more palpable, he has endeavoured to imitate the motion of a 
glacier, by causing a plastic fluid of different colours to mould itself 
by the action of gravity in an iiiclined bed, and he has thus succeed- 
ed in reproducing the forms of the structural surfaces of glaciers so 
ptecisely that thoy cannot be distinguished from the curves which he 
hod drawn as r^resenting the actual phenomena. — See Edinbwffh 
Pkiloaophical Journal, Oct. 1842, pages 346, 347. 
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Professor Forbes also mentioned the objection recently taken by 
Id. Agasfitz to this theory of the veined structure being due to the 
different velocity of parallel portions of the ice, namely, that where 
two glacier atreamera unite, their stnicturo remains separate and 
distinct. Professor Forbes admits that it does so for a certain dis- 
tance after union, but af&rms, that, if the glacier be long enough, 
the structure always tends to consist of a single series of curves. 
He shewed, by models formed by the union of two plastic streams, 
that, in point of fiict, enoh phenomena of united streams may 1 
produced, the double stmotare being very slowly worn out, ii 
sequence of the nearly uniform movement of the middle part of the 
stream. 

Professor Forbes recapitulated the proofs that the glacier moves 
as a plastic mass, the friction of whose parts is less than their fric- 
tion upon the surface over which they tend to slide ; and he bases his 
theory upon three classes of faota, which ho considers that he has 
demonstrated. 1. That the glacier moves like a stream, fastest at 
the centre. 2. That its velocity is immediately governed by the 
Bitemal temperature and the state of Infiltration of the ice by water 
at the time. 3. That the forms which its veined structure assumes 
are those due to the movement of a aemi-eolid mass in the manner 



The following Donations of Books to the Society's Library 
were announced. 

Ai-chives du Museum d'Histoire Xaturelle, publi6es par les Pro- 

fesseurs-Admiuistratenrs do cet Etablissement. Tome iL 

Liv. 3. — By the Editors. 
Comptes BenduB Hebdomadaires des Stances do rAcad^mie des 

Sciences. Tome zv. Nos. 9-26, et Tome xvi. Kos. 1-7. 

— By the Academy. 
Uonthly Notices of the Astronomical Society of London. Vol. v. 

No. 28. — By the Society. 
Specimen de I'Imprimerie de Bachelier, Bue do Jardinet. — By M. 

Backelier. 

Henry Stephens, Esq. was duly elected an Ordinary Fellow 
of the Society. 
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Monday, 27M March 1843. 
Dr ABEBCROMBIE, Vice-President, in the Chwr. 
The following commnnications were read :— 

1. Observations on the Temperature and Hygrometric state 

of the Island of Barbadoes. By R. Lawson, Esq., As- 
sistant-Surgeon of H.M. 47th Regiment. Commonicated 
by Henry Marshall, Esq. 

This paper contains an account of the Thermometric and Hygro- 
metric obaerrations made at the Barbadoea, from May 1841 to Jan- 
uary 1842. The inatruments were carefully Terified and observed; 
and, during three months, the temperature was ascertained for 18 
hours out of the 24. The author thence deduces the form of the 
daily curve of temperature for that period. 

2. On the Growth and Migration of the Sea-Trout (Salmo 

Tmtta). By Mr John Shaw, Dmmlanrig. Communi- 
cated by James Wilson, Esq. 

The author has here pui'saed the same course of experimental 
enquiry regarding the sea-trout, as that formerly followed in rela- 
tion to the salmon. Having obtained impregnated ova, from a pair 
of spawning fish, he conveyed these ova to his experimental ponds. 
This was on Ist November 1839, and the young were excladed 
from the egg in 75 days. They resembled salmon of the same 
age, but were somewhat smaller and paler. They took two years 
to grow about seven inches, and the majority were then converted 
into smolu. But about one -fourth did not assume the silvery lustre ; 
and this peculiarity, Mr Shaw thinks, distinguishes a like proportion 
even in the rivers. He then experimented on the smolts in die 
natural streams, and found, that, after descending to the sea, they 
returned as herlings (Salmo albug of Dr Fleming) in July and 
August, with an addition to their we^ht of seven or eight ounces. 
These herlings spawn towards the end of the season of their first 
ascent; and, aft$r revisiting the sea, they ascend the rivers ^ain in 
the ensuing months of May and June, with an average weight of 
2^ lb. This increase takes place almost entirely in the sea. After 
spawning for the second time, they descend for the third time to 
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the sea, sod make their appearance again in fresh water in the 
coune of the ensuing Bummer, weighing 4 lbs, The^ ore now in 
their fifth year, including the two seasons thej bad passed as fry, 
anterior to the assumption of the migratory dress and instinct. De- 
scending seawards for tiie fourth time, tbej weigh about 6 lbs., when 
next seen in the rivers, in the course of their sixth summer. These 
at least were the progressiva changes and ratio of increase ob- 
served by Mr Shaw, in specimens distinctively marked, and care- 
fully noted, when retaken in the river Nith successively from year 
to year. The peculiar marks imposed each season are detailed iq 
hb paper, and the whole subject is illustrated by an extensive series 
of specimens, from the day of hatching, to the middle of the sixth 
year. These specimens are now in the Society's Museum. 

3. Experiments with Hydro- and Thermo-Electric Carrents ; 
and an Examination of Metab long exposed to Thermo- 
Electric Currents. By R. Adie, Esq. Communicate<r 
by Dr Traill. 

The author commences bis paper with a description of two 
forms of Electric Batteries, which he used in his experiments, and 
which consisted of bars of antimony and bismuth. One of these, 
which was chiefly intended for currents excited by solar and astral 
influences, was so delicate as to make the needle of the galvano- 
meter deflect at right angles, when one end of the battery was ex- 
posed to the influence of clear summer's suQ; and he therefore 
oensiderB it a very delicate meteorological instrument. The other 
form of battery was principally used for thermo-electric currents, 
from a low flame of gas, or a spirit-lamp. 

With the former instrument he succeeded in decomposing cyanide 
of silver, by exposure to the air for three months in winter, even 
although the voltameter, in connection with the battery, was often 
exposed to frost. 

In using the second form of instrument, he remarked, that water 
is decomposed by copper poles, but not by poles of platinum, — a 
fact, which appears to him to account for Professor Daniell not 
having been able to produce electrolysis by primary therm o- currents. 
He farther observed, that metallic salts yield readily to a thermo- 
ourrent, when the poles consist of the metal whose oxide forma tha 
base of the salt. - 

On examining the efi'ect of long-continued electrolysis on the 
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metals constituting Uie battoty, be found that no apprecEable change 
was caused in the antimony by a current maintained for four mondis, 
and strong enough to cause, in 164 days, the deposition of a quan- 
tity of copper in the voltameter, equal to the weight of the battoy. 
But the junctures of the bismuth and antimony, which were oA- 
dered by pure bismuth, presented an important change, eren in 
thirty or forty days, — the bismuth soldering having tmdergone a 
species of disintegration, so that the antimonial bar was easily npa- 
rated, and the surface of the bismuth lost its crystalline appearance, 
and might be rubbed off in the form of a fine powdw. The aothor 
proved, that this change oonld not be the effect merely of the heat 
to which the metals were exposed, but is truly an electric pheno- 
menon. (Ganges were also found to be ^eoted, by long-continued 
electric currents, in the specific gravity of the metals. Antimony 
had its density raised, afler exposure for twenty-two days to a thei^ 
mo-electric current, from 6.645 to 6.670 ; and the density of bis- 
muth was diminished from 9.853 to 9.838. 

In pursuing his experiments with hydro-currents, he found, that 
the elimination of hydrogen from a copper wire soon comes to an 
end under the influence of pressure caused by the aoenmnlation of 
gas in a hermetieally sealed c^aoe around the wire, while the depo- 
sition of copper goes on. By hydro-currents, aided by jwessure, he 
obtained leaf-like deposits of metal, in solutions of common salt, with 
poles of oopper, tin, silver, and zino, and pulverulent deposits with 
gold, mercury, antimony, cobalt, platinum, and arsenic. But wh«i 
iron, bismuth, cadmium, and nickel were used, no deposition took 
place,— ^e hydrogen continuing to be disengaged, till tbe voltame- 
ter burst. 

To these investigations the author added some experiments on 
the effects of quiok and sbw cooling, in altering the densities of 
metals. He found, that antimony loses In density by sudden cool- 
ing ; that this metal, and also bismuth, do not gain in density by 
sbw cooling; that by this process the density of lead, tin, and zinc 
is increased ; that copper and silver are densest when allowed to 
cool slowly ; that iron undH-goes no change by slow cooling, un- 
less first heated very strongly, in which case its density is diminished ; 
and that steel loses in density by the process of hardening, but does 
not lose by repeated heatjng. 

Lastly, in conformity with the experiments of Beqnerel, on the 
developement of electric currents, by sudden alterations in the den- 
sity of metals, the author ffvyid, that, when the density of gold, pU- 
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tkura, osdmiam, silver, and iron, was increaEed, by passing them 
tfaroi^h die drawing-plate, a deflection of from one to four degrees 
WIS occasioned in the galTanometet : but with lead and tin no per- 
ceptible deflection was occasioned. 

The following Donations of Booke to the Society's Librar; 
were announced. 
Bnlletin des Stances de la Soci£t£ Vandoise des Sciences Natarelles. 

Nob. 1 & 4. — By the Soautt^. 
EsbbI Historiqne sur let Phteom^es et les Doctrines de I'Electro- 

Chimie. Far Elie Francois Wartmann. — Sy the Avikor. 
Comptes BenduB Eebdomadaires des B^»ices de I'Acadgmie des 

Scieocea. Tome XVI. Nob. 8 & 9.—^ ike Soaety. 
On the Transparency of the AtmoBphere and the Law of Extinction 

of the Solar Bays in passing through it. By James S. Torbes, 

FJLS. &0. — By the Author. 

The following Donations to the Museum were presented — 
Specimens of tbe Hyperstene Books of the Catlin Hills, and of the 
Limestone and Dykes traTerfling the CuHen Hills at Kilbride, 
Isle of Bkye. Collected by G. Bellas Greenough, Esq.— Pm- 
sented by Lord Greenock. 
Specivaeoa of the Calcareous Formation of the Bermudas and Baha- 
ma Islands. Collected by Lieut. -Colonel Emmett, R.E. — 
Presented by Lord Greenodc, 

Monday, 3d April 1843. 
Sir T. MAKDOUGALL BRISBANE, Bart., President, 

in the Chair. 
The following communications were read : — 
1. Chemical Observations on the Flowers of the Camellia Ja- 
pomca, Magnolia Grandiflora, and Chrysanthemum Leu- 
canthemum, and on three Proximate Principles which 
they contain. — ConcluHon. By Dr Hope. 
The author first called the attention of the meeting to the principal 
facts which he had established in the two memoirs read to the Society 
in the year 1836. Ijrt, Of these the most important are, that when 
wsidg cause a red colour, and alkalis a green or yellow, in a blue 
vegetable infusion, they act on differ"- " substances ; — the acids or 
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erythrt^n, and the alkaJis on zandiogen. 2dly, That the com- 
pound of allcalis and xanthogen is of a yellow colour, and that when 
a blue infusion is changed to green, it ia owing to the gradual inter- 
mixture of the newly generated yellow with tJie original blue. 

Camellia Japonica. — The blossoms of the beautifiil doable white 
Camellia Japonica are remarkable for the peculiar matters which they 
contain, two of which appear to be distinct vegetable prindpW. 
When a parcel of the petals is infiiaed in boiling-hot water, and 
digested for some time, a nearly colourless infusion is obtained, which 
is not visibly affected by acids. When solution of potash is added, a 
light orange colour appears, which gradually deepens, till in a few 
hours it acquires a very deep orange hue. Solutioii of ammonia 
• causes a similar effect. When lime-water is employed, it produces 
turbidity in the infusion, and a pinkish red colour. This oolomr 
gradually assumes a richer tint, and in about 24 hours exhibits a 
deep pinkish red. The author has applied the same alkalescent 
agents to above 150 flowers, both white and coloured, without ob- 
serving any similar effect. 

To this colourable matter he gives the name of Gam^ine. The 
author tried the efFectfi of various reagents, but no interesting facts 
resulted. 

When any portion of the flower-leaf is braised, whether remain- 
ing on the parent plant or removed from it, it immediately be^;inB to 
assume a rusty or ochry tint, which grows deeper and deeper, till it 
arrives at the tint of perfect ochre. 

By various experiments, it was proved that this change of colour 
depends upon the action of the oxygen of ^e air. It takes place in 
a very remarkable degree in oxygen gas, and does not take place at 
all when the contact of air is excluded by an immersion in mercury, 
in hydrogen, or carbonic acid gas. To this brown-growing matter, 
viewing it as a distinct v^etable principle, Dr Hope gave the name 
of MagnoUne, in consequence of its occurring in a very remarkable 
degree in the Magnolia grandiflora and Magnolia conspicua., A third 
remarkable circumstance respecting the Camellia petals, is, that they 
contain a notable quantity of iron. This was little to be expected, 
seeing that iron is so common a source of colour, and the blosBom is 
entirely colonrless. The author was led to search for this metal in 
oonsequetice of the strong resemblance which the colour which pro^ 
oxide and protocarbonate of iron acquire by the i^)sorption of oxy- 
gen from the air, and the colour acquired by the braised petals of 
the Camellia bear to each other. Dr Hope is satisfied that the odiry 
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tints of the CamelliA are in no waj dependent on, or connected with, 
the iron which it contains. 

Moffaolia Grandiflora. — When the petals of the Moffnolia 
Grandifiora a» boiled for some time in distilled water, a liquor of 
a very light yellowieh brown is obtftined. This colour is banished 
hj Bulphnric acid. Solution of potassa immediately causes a deep gall- 
stone yellow, shewing that this, like other white flowers, contains no 
erythrogen, but abounds in xanthogen. That matter, which becomes 
of an ochiy hue by the contact of air, is very abundant in the Mag- 
nolia, so that, if the cuticle be scraped off, in less than a minute the 
place of abrasion exhibits the ochry tint. The petals of the snow- 
white Magnolia cotupicua exhibit the same phenomena in a still 
more remarkable degree. If a petal of this beautiful flower be 
bruised between the fingers and thumb it immediately becomes of a 
very deep brown, and ere long almost black. Some other whit« 
flowers, by being crushed and exposed to the air, also acquire the 
ochry tint, but in a much inferior degree to those already men- 
tioned. The ochry-gpowing matter is not confined to white flowers. 
It exists indifferent species ofthe blue flowers of the Aconitum, par- 
ticularly the napelluB. 

The third flower of which Dr Hope gave an account, was the 
Chrysanthemum leucanthemum, the ox-eye daisy. A strong decoc- 
tion of the white petals exhibits a light brown colour, which potash 
quickly converts into the usual gallstone yellow. When sulphuric 
acid is dropped into this decoction, the colour becomes a light prim- 
rose yellow, and the liquid immediately assumes a gelatinous state. 
This jelty gradually becomes more consistent, and, in about a quar- 
ter of an hour, it is so firm that the capsule contuning it may be in- 
verted without the jelly falling out. The matter thus gelatinized by 
sulphuric acid is peculiar to this plant. The author has applied sul- 
phnric acid to the infusion of at least IBO flowers, without any simi- 
lar result taking place. The author conceives that the gelatinising 
matter is a distinct vegetable principle, to which he gave the name 
of Leucanthemine. To support this view, he drew a comparison be- 
tween it and the coagulable matters both of the animal and vege- 
table kingdoms, viz. animal albumen, casein, fibrin, and vegetable al- 
bumen. In drawing this comparison, the author described some re- 
markable properties of these albuminous matters, which have escaped 
the observation of all the investigators of the chemistry of organic 
substances, and some of which he had been in the habit of exhibiting 
in his lectures for nearly half a century. These are, principally, that 
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Htlpfauiio aoid dbsolTCs iia albammouB m&ttars in the cold, and yields 
a nearly colourless solutbn, without alterii^ the nature of the albu- 
men. But if the liqaor be heated to 160°, it acquire an extremely 
beantifiil rich orinuoa hoe, durisg wluoh cbmge the nature of the 
albumen is totally altered. Moriatic acid acts nptoi albdiiuiioas 
mattv nearly in the same Tnanoer ; but the coloor whidi the solution 
acquire! by being heated ia a very rich purine. The jdly from the 
Lencantliemam affords no crimwHi eokmr with sal^iuric add. A&er 
pointing out other droamHtaneeB of difference, the author gave his 
opinion that the LencanthemlDe onght to be oonsid^aed as a distinct 
anbstanoe tut generit, another regetable prinoiple; and condaded 
with ezpreaiing hii hope that the Camellia, Magnolia, and CSirysan- 
themom furnish three to the long list of vegetable proximate prin- 
dplea. ■ 

2. On oortEun Negative Actions of Light. By ProfesBor Moser 
of Komigsberg. In a Letter to Sir David BrewHtea:. 

" There are oertaia aotiiau (^ light which may be called negatiiie 
actions. By this name I mean to indicate a series of new octtoru, 
without preteitdiiig to enter into any theoretical considerations. In 
acting upon an iodised plate, oommon light produces snccessively 
difi^nt states, which are made manifest by exposing the plate, when 
taken out of the oam^a, to the vapours of mercm^. If the plate 
has remained in the camera but a short time, we shall see only the 
first traces of aa image. The parts most strongly affected by the 
light condense the mercurial vapour only in small quantities. If 
the Ught acts during a longer time, the image will appear with more 
details and more distinetly, the mercurial vapours being condensed 
more abundantly. By inoreadng the time of action, the image gains 
in detMls, but the parte which have been affected with a strong Ught 
condraise the mercurial vapours in smaller quantities. Th« imagea 
that exhibit many details have usnally at the same time a grey 
aspect, arising from the mercurial vapours having already begun to 
bUoken the iodised silver. If the plate remains still longer in the 
camera, it does not present any visible image ; but when exposed to 
the mercurial vapours, there is produced an image wholly negative. 
The parts which have been too long acted upon by an intense light 
condense Uttle vapour, and hence become completely blaci;, while the 
parts which were in shadow condense much vapour, and appear white- 
Hence arises the peculiar aspect of the image. When this period of 
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ttotion is exceedad, the piate oomea out of the camen witlt B risible 
iiQsge, which the Tapoan of menmrj sooroeljr affeot, Thii speoies 
of images ii well kaown to experineiitalifts, and tbaj haTO not 
Utharto been applied to anj nseAil purpooe. 

" Nov, wlun Kij one of the nbore ateOu of the image hai taken 
plaoe, we ma^ always, and easily, oatiae the image to retrognde on 
the plate, and arrest it at vaj anterior state we please- For ex- 
wnfiJ^ I leare the iodised plate 800 nuButee and more in the 
camus, whereas 1 minutes are lafflcient to produce tui ordinaiy Da- 
gaenreotype pwtore. When this plate is withdrawn from tbe camera, 
it preasDts a distinct negative inuge. I then expose the plate du- 
ring 22 Bcooude to the Taponrs of iodint, and then to diose of m«r- 
oMrjr, and the result of this is the production of a splendid Daguerr«o- 
tjpe piotone. The Taponr of the iodine has, therefore, cauBed the 
aotiim of the light to retroffrade, I have repeated and varied these 
experimenti in every way, and always with the sune Buocess, taking 
eare not to allow Uie vapours of iodine to act too long, otiiierwise they 
would completely dutroy the action of the light. 

" There are many other bodies which, in their gaseous state, pro- 
duce the same negative actions, when applied to an iodised plate, 
sueh as okhrine, bromiMe, the hydro-fiuoria aeid, &a. &c ; bat I sbal 
not enlai^e on Uiii point, because I have to mention to you a gas 
mnoh more interesting, m. oitfgen, which exercises the same nega- 
,tive aetion. 

" Having left the iodised plate &om_/bur to liat times the period ne- 
eewary for an ordinary picture in the camera, and exposed it to pure 
oxygen daring a few seoonds, the mercurial vapoura produce the or- 
dinary im^. The oxygen in atmospheric air acts also upon the 
plate, and requires only that the action be prolonged. If we expose 
a plate with an image that would become negative by mercurial va- 
pour, during Dn« or two minutes, to a ouirent of air from a pair of 
bellows that would raise a column of water four or five inches high, the 
image will be presently brought back to its ordinary state ; or if the 
blast is continued longer, to any other anterior state, the primordial 
state not excepted. Atmospheric air, indeed, quite calm, exercises 
also these negative actions, provided its action is continued for some 

'* I may also add, that among the gases which compose atmospheric 
air, oxygen alone produces these negative effects. Nitrogen, car- 
btmic acid, and the v^our of water, do not produce them ; the latter, 
howevw, produces the effects which I have described in my Memoir 
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on the Latent State of Light. Theae negative actions are sever 
produced by an; of the rays of solar light. 

"It appears to me that these new facts, of which I have communi- 
cated to you the moBt remarkable, lead to important results. It 
naturally follows from them, that the oxygen of the atmosphere will 
retard the action of light, and tend to preserve the surfaces of bodies 
in their primordial condition. I have, without success, eudeavoared 
to make a direct experiment on this subject. I placed a camera- 
obscura under the receiver of an air-pump, and exhausted the air ; 
the time, however, for producing any particular effect of light did 
not change ; but the air-pamp was so imperfect, that it did not pro- 
duce a rarefaction beyond five or six inches of the barometer. In 
the mean time, however, I may adduce some of my experiments 
communicated seven months ago to the Academy of Sciences at Ber- 
lin, which prove, at least indirectly, what the air-pump has not yet 
veri6ed. If we wet an iodised plate of silver with any fat oil, we 
shall find that the time in which I^ht produces any particular effect 
is greatly diminished. In applying, for example, oil of olivet, iba 
plate wilt be four or five times more sensitive ; so that, instead of four 
or five minutes, one minute only will be necessary to produce the 
same effect in the camera. The mercurial vapour readily penetrates 
the thin film of oil, and produces very perfect images. This singu- 
lar action of oils arises probably from their obstructing, or, at least, 
enfeebling, the negative action of oxygen gas. The mercurial vaponrs 
produce even a better developed image, that is to say, one which cor- 
responds to a more prolonged action of light, if we apply the oil only 
at the instant the plate is taken out of the camera. 

" I believe that these negative actions, which bring back the surfaces 
of bodies to their natural state, will throw some light upon the pro- 
cess of vision, because the same effects seem to take place upon the 
retina. But I greatly regret that I am not able to enter into any 
details on this interesting subject, as I am wholly occupied with oth^ 
researches, particularly on a very remarkable and different kind of 
action exerted by hydrogen gat." 

3. On the Specific Gravity of certain Substances commoaly 
considered lighter than Water. By Dr Davy. 
The author enters on the subject by adverting to the apparent 
lightness imparted to the common woods, and to certain vesicular 
minerals, by the entanglement of air in their substance, as is com- 
monly understood, and as is proved by the action of the air-pump. 
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The specific gravity of oak-wood, after harii^ beeo kept onder the 
exhausted receiver till it sunk in water, and ceased to give off air, he 
found to be (incluBiTO of hygi'ometric moisture) 1.58 ; that of deal, 
1.18, or when crushed about 1.5; that of the pith of the elder, 1.45; 
and that of pumice, 1.94, or crushed, 2.41, which b nearly the same 
as that of obsidian, from which pumice appears to be formed by the 
action of volcanic fire. 

Seasoning analc^cally, the qnestion naturally occurred, are there 
not other substances, commonly considered lighter than water, which 
are so only in appearance, owing, it may be, to air adhering to their 
surface, or included in them, such aa cork, caoutchouc, camphor, wax, 
spermaceti, cholesterine, stearine ? 

Cork, he finds, continues to float on water, after having been kept 
under the exhausted receiver nearly two months. This he attributes 
to the elasticity of the plates constituting its cells, confining a very 
minut« quantity of air, that cannot be extracted by the pump. 
When the cells are broken, it sinks in water. From indirect ex-. 
periments, he infers its specific gravity to be about 1.6, or nearly 
the same as that of lignin. 

In common caoutchouc, he detected the presence of air by the 
microscope, which, owing to the peculiar quality of this substance, 
could not be separated either by the air-pump, or by compression, 
or by boiling. Dissolved in ether, and precipitated by alcohol, he 
found it apparently of specific gravity .97 ; allowing for circumstances 
interfering with accuracy of result, he conjectures that the specific 
gravity of caoutchouc is about the same as that of water. 

The specific gravity of camphor, he concludes from his experi- 
ments, to exceed a very little that of water, viz, as 1.006 to 1.000; 
that of bees' wax, and also that of spermaceti and of stearine, to be 
about the same as that of water at the temperature 60°, though 
considerably lighter at the boiling temperature of water ; and that 
of cholesterine to he a little higher, viz. 1.0102. 

In conclusion, he expresses the opinion, that attention to the spe- 
cific gravities of the substances under consideration, may be useful 
in conducting chemical analyses of compound bodies in which they 
may be contained ; that a consideration of the cause of their appa- 
rent lightness, viz. included or adhering air, may help to explain 
some rather obscure phenomena, — as the raising of cream, &c. ; 
and that attention may be deserving of being paid to the same cause, 
.as exemplified in the substances treated of, whenever, in works of 
art, unusual lightness or buoyancy is a desideratum. 
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The foUowing Doaationa to the Society's Libnu^ were an- 
notmced. 
Scheikundige Onderzoekmgea, gedaan in hot Laboratorium der 

Utrechtsche Hoogeschool. St. b.—By the Awihor. 
Katuurkundige VerhandeliDgen van de HoUandgche Ma&techapp^ 

der Wettenschappeo te Haarlem. Deel. 2, — By the Society. 

The following Donations to the Mufieum were presented — 

Seriea of Specimens of the different Rook FormatloiiB. (160 epeOi- 

meiis.^y—pTetmted fiy Lord Qreenock. 
Specimens connected with Mr Sbaw's pAp«F on tiie Derelopmeiit 

gnd Growth of the 8e»-Trout of ttio Sohray. — Presented by 

Mr John Shaw. 



Monday, l7tA April 1843. 

The Right Hononrahle Lord GREENOCK, Vice-President, 

in the Cbfur. 

The following Commonications were read : — 

1. On the presence of Organic Matter in the purest Waters 

from Terrestrial Sources- By Professor ConnelL 

It mnst be well known to chemists, that when sdution of acetate of 
lead is added to the transparent and colonrlesa water of springs, welk, 
and rivers, a more or less dense white cloud is almost invariably pro- 
duced. This reaction has been usnally attnbuted to the presence of 
inorgania salts, such as carbonates, sulphates, and mnriates ; bnt it 
will be found that, generally Bpeaking, this precipita;te is formed 
even after the water hu been boiled ; that it is um^Iy dissolved by 
the speedy addition of a drop or two either of acetic or of nitric ncld, 
without visible effwwcenco ; and that the agency of the irater with 
nitrate of eilvw is commonly too small to admit of its b^ng caused 
by any muriate. These facts exclude the idea that it is due in the 
general case to carbonates, sulphates, phosphfttes, or mnriates j al- 
though, of course, in those particular oases where the water has 
enough of such constituents to affect acetat« of lead, the reactbns 
mil be modified aecordmgly. Thue, in some cases, where the first 
action is as above stated, a depositt<»i takes place after a c^un in- 
terval of sulphate of lead, no longer salable in weak aci^. 
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It oGonrred to tfa* Hthor tlutt the troe cmu of tlie reMtion wu 
to be found in the fnseaot oi orgaaio matter in the water, derived 
from the dMompantioii of vegetable matter in the strata or soil 
throngfa which U had pa«wd. To aacertain whether this view was 
cormot, &>e preoipitato bj antate ot lead from earer^ quarts of the 
town vater of St Andrcon was decomposed by Bnlphnietted hydro- 
gen. AAer filtration, a liqaid wac oUamed, which, besides sul- 
phurio acid derived from precipitated sulphate of lead, was found to 
cwtain some organie matter apparently of an azotJsed nature ; bat 
its amount was too small to diaiaoterise its properties vith accuracy. 
The lah obtMoed by fatnnrting the liquid with potsidi, yielded by 
distiHatios empyrenmatie r^oar, and left a black coaly mass be- 
hmd. The li^ii^ itsdf, when nentnliaed and sufBoiently diluted, 
had still a marked action on lead salts ; and it or its potash salt 
produced mors or leee preei]ntate after the iuterr^ of a day or two, 
in acetate of copper and neutralized persulphate ol iron. 

The author has found this matter in the town waters of Edin- 
bia^b and Glasgow, hot to a less extent than in that of St Andrews. 
The Glacgow watar diewed the leagt of the three. He has also 
ibimd it mwe or less in every inslasce he has hitherto tried of trans- 
parent and colourlesi wdl, spring, or river water. In rain water it 
does not exist, and probably could not be found in springs above the 
Kmits of vegeiatioB, or in snow or glacier water. It would seem 
Aat it ought to perform functions of some importanoe in the eoono- 
ny of Datore, as oonbnbnting in a certain d^ree to the nouiishnaent 
of plants and even of animals. 

a. Biogra^icitl Sketch of the kte Sir Charles B^. By Sir 
John MacNeill. 

This paper is, from its nature, incapable of being here given iu 
an abridged form, 

3. Notice regarding the Bebeeru Tree of British Guiana. By 
Dr A. Douglas llilaclagan. 

The plant bearing the above Indian name, and also called Sipeori 
by the Duteh eoloniste, funHshes the hard and beary timb^ known 
by the name of Greenheart. The object of the present paper was to 
state the result of ez^riments mada by the author on the bark and 
seeds of the tree, which had been foundry Mr Rodie, B. N., to con- 
tain a vegetable alkali possesaed of the power of checking intermiC- 
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tMt fevers. Ht Haclagan stated that the tree was uoinown to bo- 
tanistB. Sir William Hooker and Br Lindley bad seen the iruit and 
declared it to be lauraceous, but the author bad been unable to find, in 
Reea v. Esenbeck'e Systema Laurinarum, any genua or even sub- 
order of lauraoeoua plants to which he could refer it. With regard 
to ita chemical qualities, Dr M. stated that he had obtained both 
from the bark and seeds two distinct alkalis, both uncrystallizable, 
to one of which ho applied Mr Rodie'a name, Bebeerine ; to the 
other he gave the name of Sipeerine. They could, be separated by 
anhydrous ether, the bebeerine being soluble in that menstninni, 
whilst the aipeerine was not. Br M. had likewise obtained, espe- 
cially from the seeds, a peculiar crystallieable and deliquescent acid, 
which he called Bebeeric acid, and which seemed to be distinct from 
every vegetable acid hitherto described. 

The author stated that he had inatituted experiments with a view 
to ascertain if a soluble salt of the alkalis could be procured, which 
might be used as a substitute for aulphate of quinine when dear. 
He stated, as the result of his trials, that the produce did not amount 
to more than one and a-half of sulphate per cent, from the bark, but 
be still calculated that if the bark could be got at a moderate price, 
the salt of the alkalis might be prepared at a cost inferior to that of 
sulphate of quinine. Dr Maclagan stated that the bark appeared to 
be better suited for the purposes of manufacture than the seeds. The 
author mentioned that sulphate prepared under his directions had 
been sent out to Domerara, and had been tried there with marked 
success in intermittent fever by Dr Watt ; he had likewise used it 
with success in a few cases of ague in Edinburgh, and also in periodic 
headache, so that he had no doubt of its possessing considerable 
power as an antiperiodic remedy. Lastly, he mentioned that a se- 
cret preparation sold under the name of " Warburg's Fever Drops," 
reputed a good antiperiodic, appeared to him to be a tincture of be- 
beeru seeds. 

W. H. Norie, Esq., was duly elected aa Ordinary Fellow of 
the Society. 

The following DonatioDS for the Society's Library were an- 
nounced. 

The Quarterly Journal of Meteorology and Physical Science. 
Edited by J. W. G. Gutoh, M. R. 0. S. No. 6. for April 
1843.— .By the Editor. 
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FrcHjeedings of the London Electrical Sooietjr. Part 8. — Sy the 
Society. 

Annuat Bepoit of the Council of the Torksbire Philosophical So- 
ciety, for 1842. — By the Soeieti/. 

Elements of AgricuItunU Chemistry. By Sir Humphrey Davy, 
Bart. (Sixth Edition.) — By Dr John Davy. 

Proceedings of the Boyal Astronomical Society. Vol V. Ko. 29. 
—By the Society. 

Proceedings of the Koyal Society. Nos. 66 & 66. 

Bevised Instructions for the use of the Magnetic and Meteorological 
Observatories, and for the Magnetic Surreys. Prepared by 
the Committee of Physics and Meteorology of the Boyal So- 
ciety. — ^ the Boyai Society. 



Monday, l»i May 1843. 
Sir T. M. BRISBANE, Bart., FreBident, in the Chur. 
The following Communications were read : — 

1. An attempt to explain the Phenomena of the Freezing 
Cavern at Orenburg. By Dr Hope. 

Dr Hope in the first place read, from the Proceedings of the Geo- 
logical Society in London, the account of the freezing caTcm fur- 
nished by thd President of the Geological Society of London. This 
is one of several caves which exist in the southern face of a length- 
ened low hillock of gypsum. It is entered from the south by a pas- 
s^ rather narrow, and is about fifteen feet high, ten paces long, 
and seven wide, which seemed to send off irregular fissures into the ' 
body of the rock. 

The extraordinary featnre of this cavern is, that during summer 
it is BO cold that ice is generated in it, and dry icicles hang from its 
Toof ; and that, in winter, all appearance of congelation ceases, and 
the temperature becomes scch that the Kussians say they could sleep 
in it without their sheep-skins. 

Mr Murchison applied to Sir John Herschel for an explanation, 
and the theory which he proposed is, that the heat and cold of the 
surface gradually move, though very slowly, backward into the rock ; 
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that it requires six moaths for the wave ot cold, aa he terns it, to 
rvAch the cavern, and consequently, that that frigid wave begins to 
arrive at the MnuB«ie«Bi«Bt of summer, and ooatimss dnrii^ that 
season, occasioning such a degree of cold in ibe oavem ss to pro- 
duce ^e congriati<Mi9 desiitibBd b}* Ur Mnrcbison. 

At the commenOement of wtnter, the first effect of the snaimer's 
heat arrives, and centinaeB iri&out interraptioa, aad ocoarions 
warmth enou^ to prevent congelation. 

Dr Hope entirely ccmoBrred with Sir Johm Hersdiri in thinlikig 
that alternate warM of he*t and eold ninst exist and have a dure 
in prododng the phenomena, and in cerrobontion quo4«d the ob- 
servations of SauBBure, that at Greneva the winter's eold requires 
six months to descend 29i^ fee^ and that the mmtmw'B beat 
penetrates to the same depth, in a similar period of time ; the 
maximum of cold taking place at mid-sommer, and of heat at mid- 
winter. 

But he also expressed his conviction that these alternate waves were 
not sufficient to aeoount for the phenemena, farther remarking, that 
were they the only powers employed, the paradoxical phenomraia 
should occur equally in some of the other caverns of the Orenburg 
hiUock, or in other caverns in different quarters of the globe. He 
observed, that there must be something peculiar to the Uletykaya 
Zatchita cavern which renders it the only cave in the world which 
posEesBoa the singular property, so for as he knew. He then al- 
luded to the oavens in different parts of the f^be in which ac- 
amnolationi of swnr sro ftnind in summer, and oooonrred with Mr 
Murchison in thinking that they have no analogy with tint of Oren- 
burg. They are mer^y reeeptades of the winter snow and ice, and 
preserve it durkig aommer, afW Ao maimer of an ioe-houae. 

The oinKuastance peculiar to the Orenburg oave is the ocenr^ 
rsnce c^ the rente and fissoree whidt rise irvm the bask port of 
the cavern. 

The author Stated, that if it were gconled that theM fisnires reach 
the surface) tnm by the smalleat-iamifiot^ons, and that they oaoend 
within the rAoh (^thsalteraale waves of heat and cold, iko whole 
phsnomeM may be easily and sotiafactorily explained. He aeoribed 
the summer's coldness and congelation to a oonstant onrrent of eold 
air through the fissures of the mek mto flie cavern ; and he sup- 
posed -that ^he oanent is ocoaeioued in the following manner : When 
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at the dose of spring the temperatnro of the external air and of 
that in the rents u the same, no ptulioular oconrrence takes place ; 
bot as soon as Ae ware of oold begins to make impressbn on 
the rockj parietes cf the fisnires, then the air in them will be 
somewb&t cooled, contracted, and rendered speoificallj heavier. 
This being so, tlis weight of the column of air in these rents will be 
greater than that of a coltmm of equal altitude oi the external at- 
moapherie air, and the consequence will nscessarflf be, that the colder 
air will deaoend, the warmer atmorqiberic air from above will supply 
ito place, which, in its turn, will be cooled and descend, and tfaas a 
current of cold air through the orerioes into and through the cavern 
will bo establidied. Aa the temperature of the rockj* parietes 
gradu^y falls with each sueoesrive wave of oold, the air in the 
fissures will become oolder and coMer, and in the same proportion 
will descend more r^iidly. 

But the rapidity i^ descent does not only depend upon the increas- 
ing coldness of the air in the fissuree, but is further augmented by 
ibe warmdi of the summer expanding the external air, so that the 
differebce of weight between the ext^^al and internal oolumns be- 
comes greater. In the manner now explained, a current of oold 
air is constantly desoending and flowing through the cavern, produc- 
ing all the Borprising frigorifio ^ects displayed within it. 

That such a current does exist, Mr Murchisou gives a satisfactory 
proof; he says, " That upon unlot^ng the ft»il door of the cavern, a 
volume of air, so surpassingly keen, stmok die legs and the feet, that he 
was glad to taah into a cold bath in front of hhn to equalize the effect." 
This downward current will continue the same till the close (^au- 
tumn, when its course comes to be changed ; by that time the first ap- 
proadies of Hay's Burfaee warmth wilt b^n to be experienced, thecold 
<rf the sides of the rents begins to dimiiush, uid Uie temperature of the 
external air most have fallen t« nearly that of the internal current. 
As soon as an equality between the temperatures and densities of the 
external and internal columns shall have been established, all cnrrent 
must cease. At IJiis period, namely, the commencement of winter, 
the wave of the sommer'B hnt b^;uis to reach both the walls of the 
Eur-cfaannels and of the cavem, and gradually communicates a warmth 
which progressively elerates the temperature, and dissipatea every 
muk of the preceding enmmer's congelation. It might at first 
be reasonably expected, that at this time the preceding order of things 
would be reversed, and that a current in the opposite direction would 
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!, such as, it is known, Itappens in many mines ; for, un- 
doubtedly, the temperature of the atmosphere descending rapidly, 
the gravity of the external air would soon exceed that of the 
internal column. A current would immediately commence from 
below, and, entering from the cavern door and ascending through 
the rents, escape at the surface. The consequence of such a current 
would be, that the cold would soon reappear in the cave, and 
gradually increase during the severity of the winter, and completely 
overpower the heating influence of the thermal wave, now beginniug 
to operate on the walls of the cavern, and so prevent the wanntli of 
the cave during winter. 

An occurrence, however.now takes place which puts a stop to the up- 
ward draught, and permits the thermal wave to hare its full influence 
on the temperature of the cavern. The winter commences with re- 
peated falls of snow, which form a thick covering on the surface of 
the earth, and closes up all the communications between the extre- 
mities of the crevices and the external air, and no current can take 
place. In this manner the influx of the intensely cold air into the 
cavern, and its ascent through the fissures, is prevented, and then fall 
play is given to the calorific power of the wave of heat which con- 
tinues to arrive in the cavern through its rocky sides during the 
whole continuance of winter, and communicates the warmth recorded 
by Mr Murchison, In the beginning of summer the snows melt, and 
the terminations and ramifications of the fissures have their commu- 
nication with the atmosphere restored. The currents, as already de- 
scribed, are re-established, and all the paradoxical phenomena to 
which they give birth present themselves in due succession, 

2. ObservatioDB on the Temperature of the Gartii in India. 
By John Caldecott, Esq. Communicated in a Letter to 
Professor Forbes. 

These thermometers, made by Mr Adie of Edinburgh, were sunk 
in the ground at Trevandrum, in lat. 8° Sff 35", to depths of 3, 6, 
and 12 French feet. Mr Caldecott says, — " I send you herewith 
the readings of my long thermometers, which, from various causes, 
I was not able to put into the ground untO the 1st of last May 
(1842). These two months' readings, therefore, will not, of course, 
have the proper temperature at the respective depths, especially as 
it has been raining more or less nearly ever since. Still, I think 
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they will surprise jou, as 1>eiiig (bo far as thej go) entirely opposed 
to EupfiTer's opinioD, tliat the Buperfioial temperature of the earth 
within the tropioa ia belota that of the air, and to BoiuBingault's as- 
sertion, aa to the invariabUitj of the temperature one foot bebv the 
snrface. The soil ia which the thermometers are buried, is one 
which Tery soon becomes compact again , after having been disturbed, 
so that I do not think the rain can much affect the thermometers 
BOW • * • • . The situation is on the top of the Observa- 
tory hill ; the soil, the stone called Laterite." 

A subsequent letter contains the readings for four entire months, 
and confirms the important conclusions mentioned above. The 
mean annual temperature of the air at Trevandrum is TS^.S! F. 



IU7 

JnJy..., 

Angnat, 



84.80S 
84.240 



S6.1&7 
84J>82 
83.637 
82.800 



83.820 
83.062 
81.025 
80.230 



80.09 
78.32 
78.73 
77.90 



The surface of the ground was grass-grown, and the thermometer 
stems quite exposed. 

3. Researches in Hjdrodynamiofi- Second Memoir. On 
Waves. By J. Soott RusseU, Esq., M.A., F.E.S.Ed., 



The object proposed by the author of this paper, was to present, 
in a complete form, the results of investigations into the phenome- 
na of Waves, in which he had been engaged for several years. A 
port of the experiments referred to in the paper, had been carried 
on by Sir John Bobison, conjointly with the author of this paper, 
as a Committee of the British Association. The others were new, 
and had been carried on by himself, for the purpose of completing 
and giving that systematic form to our knowledge of the subject, 
which was attempted in this paper. 

The author finds that there may exist in agitated water waves 
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diffennt in kind, generated b; different camea, propag&tod hj tUffe- 
rent I»ws, and exIubitlDg different pheaoraenA- Tibese bad not hi- 
therto b«en Buffioieotly distioguifihed, and some of them were iomiw- 
I7 known. The following table exhibits the dusifioatloD rawking 
from tlieae inTeitigationji :~- 

WaveB are of foyr Orders. 



Ckabaotbu. 
Spbcib*. 
Taxi BT IBS. 

Ibsiasoeb. 


Obdbk I. 

TheW«Teof 
Truulatloa. 


ObdbbII. 


Obdbb III. 
C^piUaiy 


OBDnt IT. 
Corpnwata' 


rPodtiye. 
t Negative. 

/The Primary 
1 Wave. 


Free. 
Forced. 

The Becotida- 
IT Wave of 

WindWaT** 


OMMit 


BoHtaiT. 

WanofflMad 
through Wa- 
ter. 


Free. 
Foro^ 

Dentate 

WaTBS, 

2,5^ 



The rest of the paper consisted of the examination of the pro- 
perties, and an explanation of the phenomena, of these foor orders of 



The foUowiiig Books, presented to the Library of the Royal 
Society of Edinburgh, were kid on tlLe table — 

Tiansaotbns of the Qeological Society. (Second Series.) ToL VI. 

Part 2. — R/ the Society. 
Archives du Mus6um d'Histoire Naturelle, publifes par les Frofe&- 

Beurs-Administrateur$ de cet Etablissem^nt. Tome lii. Livr>" 

1, 2. — Br/ the Editors. 

The following Donations to the Museum were announced — 

A Head of Boodhoo in Dolomite from C^lon. — By Dr Dam/. 

Spedmens of Coal from Penteraclea, the Ancient Heraclea, on the 
Black Sea.— jBy the Same. 

Specimen of " Burn Trout." Salmo Fario, taken from the Com- 
pensation Pond, weighing 6 lb. — ^ James SUller, JSaq. 

A Specimen of Chalcedony, frwn Iceland. — By Sir O. S. Mackenzie. 
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Six Speoiineiis shewing tbe Action of Glaciers on Books :— - 

1. Limestone taken &om nnder the Ice of the Glacier of La 

Brenra in Fiedemont, in July 1842, 

2. 3, 4. Specimens of Granite from the Grimsel, supposed 

to shew Glacier Polish. 
6. 6. Specimens of Limestone &om the Jura, shewing (sup- 
posed) Glacier Polish. — By Professor Forbes. 
Specimens of Fossil Fish, ftvm the Old Bed Sandstone of Moray- 
shire, named by M. Agassiz,—- J^ Prof. Forbes. 
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PROCEEDINGS 



ROYAL SOCIETY OF EDINBURGH. 



ilmia^^ 4M DeeenOer 1843. 
Sir THOMAS BRISBANE, President, in the Chiur. 
The following communication was read : — 
On tbe Influence of Tarious Oircunutaocea in Vegetation 
upon the activity of Plants. Part XL The Umbelli- 
fwouB Narcotics. By Dr ChriatiBon. 

In the First Fart of thia inquiry, the author gave in ucount, ia 
1840, of some otMerrations made by biro, as to the inflaence of msbou 
on the activity of the aerid plants of the natural family Ranvnoalacea, 
uid of the narcotics belonging to the family Drupacea.* In the 
Second Part nov laid before the Society, he proceeded to relate m 
nries of experiments instituted by him with the view of determining 
the influence of season on the activity of the poiaouous narcotic plaotR 
ofthe&mily Umb«lli/ene, 

The plants belonging to this family are for the most part aroma- 
tic and stimulant, and destitute of poisonous properties. In four 
■peciai only bare narcotio properties been unequivocally recognised, 
Til., C<itUummaenlattim,(Enanth6eroecaa,Cieuta vinsa, and^t&uM 
Cj/napiwn ; but these are universally held to be highly energetic. 

1. Comam moetdatum. Common Hemlock. — No accurate infor- 
mation is yet poBseased as to the influence (tf season on the activity of 
this species ; for all inveetigatiixie on the subject are vitiated by 
Qie uncertain strength of its preparations, and the ignorance which 
prerailed tiU very lately as to the conditions required for secorii^ 
' 8m tin Bocle^'iPrMMdinci, 1S40-*!. 
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their uniformity. The author has found hj experiment, as Profee- 
Eor Creiger had already been led to conclude, Uiat every part of the 
plant is poisonons, both the root, the leaves, and the &uit ; and that 
the root is least active, the leaves much more so, but the ii-uit the 
most active of all. The root is commonly held to be most active in 
midsummer, when the plant is in full v^tation and coming into 
flower ; but this belief is founded only on a single, and not alto- 
gether conclusive, experiment mode by Pro/estor Orjila. The aa~ 
thor found this part of the plant to be so feeble at all times, that its 
reflective energy at different seastms could not be satisfactorily set- 
tled. The expressed juice of twelve ounces of roots had no a^[»-ecift- 
ble effect on a small dog in the end of October or towards the close 
of June ; but an alcoholic extract of six ounces in the beginning of 
May killed a rabbit in thirty-seven minutes, when introduced into the 
cellular tissue. The leaves are commonly thought to be most ener- 
getic when the plant is coming into flower in midsummer, and to be 
very feeble while it is young. The author finds it to be probable^ 
that the leaves are very active in midsummer ; but he has likewise ob- 
served, diat they axe eminently energetic in die young plant, both 
in tlM beginning of November, and in the month of March before 
v^^etation starts on the approach of genial weatbor. Thirty-three 
grains of a carefully prepared alcoholic extract, representing one ounce 
and a third of fresh leaves, killed a rabbit in nine minutes, when in- 
troduced into the cellular tissue. The fruit is most active wh^i 
it is full grown, but 'still green and juicy. It then yields mocb 
more of the active principle conia than afterwards when it is ripe 
and dry. The author added, as a fiict contrary to general belief, 
that he had found the ripe seeds of hemlock, and aa alcoholic extract 
of the leaves, to sustain no diminution in energy by keeping, at all 
events for eight years. 

2. (Enanthe croeata. Dead-tongue. — This species is universally 
considered to he the most deadly of all the narcotic UmbeUifer^ 
Many instances of fatal poisoning with its roots have been published 
during the last two centuries, in the various periodicals of Europe. ' 
It has repeatedly proved &tal in two hours ; and a portion no bigger 
than a w^ut has been thought adequate tj> occasion death. Fatal 
accidents have occurred from it in England, France, Holland, Spun, 
and Corsica. The root would seem from these casw to bo the moat 
*ctive part ; but few observations are on record as to the effects of 
the leaves, and none as to the fruit. The root appears from these cases 
to be very active in all seasons, at least in the beginning of January, 



the end of M&rcli, the middle of April, the middle of June, and the 
middle of August, 

The author proceeded to inquire carefully into the effects of aeabon 
'i^on thia c^ieciee M it grows vild in the neighbourhood of EiKnbniif^, 
but was surprised to find that every part of the plant in this locality 
is destitute of narcotic propertias at aH Beaaons. The juice of 'a 
whole pound of the tubers, the part wMch has proved so deadly else- 
where, had no effect when secured in the stonach of a Auall dog. 
either in the end of October when the tubers are plump and perfedti 
but the 'plant not abore ground, or in thb month of June when it 
was coming into flower ; and an alcoholic extract of the leaVes, and 
that prepared &om the ripe fruit, had bo effect whatever when intro- 
dnced into the ceUular tassue of a rabbit, ttDder the same conditiims in 
i^ich the Commmt Hemlock acta so energeticailly. By a comparative 
experimenthe ascertained that tubers, collected near Livwpool, where 
one of the accidents alluded to above happened in 1782v act with 
considerable violence on the dog ; and he bri^y noticed some expe- 
riments, made at his request by Dr Pereira, with the (Enanthe of 
Woolwich, shewiag that there also it is a powerAil poison to the lower 
animals. Climate seemed to the author to fiimish the only adequate 
explanation of these extraordinary differences ; yet the plant gfowg 
u all parts of Scotland with great luxuriance. 

3. Cieuta vtroia, 'Water-hetnlocL— This speeiis hashed also held 
to be a deadly poison ever since an express treatise mi its effects 
was pnbhdied by Wepfer in VJXQ ; and repeated instances of its &tal 
action have been observed since, and some of these very recently, 
ki Germany. The root is the enly part which hs given oecasiota to 
accidents ; it haa proved fatal in two hours and a half. Neverthe- 
less, this plant too seems innocuous in Scotland, or neaHy sd, al- 
tiiougb, like the last species, it grows with great Inxunanoe. The 
juice of a pound of the roots collected in thd end of July, while the 
plant was in Ml flower, produced no narcotic symptoms; and the eh!y 
^acta obaer+ed, namely, efforts to vomit, might have tuiden (rotn 
the operation which is necessary to secure the juice in the stomach. 
An alcoholic extract of the leaves collected at tJie same time, imd a 
similar preparation made with two ounces of the lidl-gro*Ti seeds, 
while still green and juicy, had no effect whatever when introduced 
into the cellular tissue of a rabbit, except that inilammattoil Was 
excited where the extract was applied. 

4. The author has not yet had an opportiraitf i>f trying the ^- 
fec^ of the fourth speciee, JEthuta e^napiwnt, or loelV^Tdey. 

L:,,l,;.d:,G00gIe 
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The following Donations to the Society's Library were 

announced- 

Journal of the Asiatic Society of Bengal. Nob. 126, 127, 128, 
129, 130, and ISh—By the Society. 

The American Journal of Science and Arte. Conducted by Pro- 
fessor SiUiman. Vol. xliv., No. 2 ; and vol. zlv., Nob. 1 and 2. 
— B)/ the Editor. 

Froceedinga. of the Academy of Natural Sciences of Philadelphia. 
Vol. i, Noa. 20, 21, 24, 26.— By the Academy. 

Proceedings of the Royal Astronomical Society. Vol. t. Nos, 30, 
31, and 32.— ^y the Society. 

Het Instituut of Verslsgen en Mededeelingen, nitgegeTen door de 
Tier classen ran het koninklijk Nederlandsche Inatitant tad 
'Wetenschsppen, Letterkunde en Schoone Kimsten, over den 
Jue 1841. Nos. 1, 2, 8, 4; and 1842, Nos. 1, 2, and 3. 
-^By the Institute. 

Journal of the Boyal Geographical Society of London. Vol. xn. 
Part 2, — By the Society, 

Historia e Memorias da Academia Beal das Sciencias de Lisboa, 
Tomo xii. Part 2. — By the Academy, 

Discurso lido em 22 de Janeiro de 1843 na Sessao pahlica da Aca- 
demia Beal das Sciencias de Lisboa per Joaquim JosS da Costa 
de Macedo. — rBy (Aa Academy, 

Afitronomische Nachrichten. Nos. 462-477- — By Profesaor Sohu- 
tnaeher. 

Scheikundige Onderzoekingen gedaan in het I^horatorium der 
TJtrechtsche Hoogesohool. Oeel 2. St. 1. — By the Editort. 

Tijdschrift Toor Natuurhjke Geschiedenis en Physiologie. TJitge- 
geven door J. Van Der Hoeven M. D. en W. H, De Vriese 
M.D. Deel x. St. \,—By the Editori, 

FIot&Batava. Nos. 127 and 126. — By the King of Holland. 

Proceedings of the American Philosophical Society. Vol. ii, Nos. 24 

and 26. 
. TransBctiona of the American Philosophical Society, held at Fhila- 
' delphia, for promoting Useful Knowledge. Vol. riii. Parts 2 
and 3. — By the Soeiety. 

Address to the Anaiversary Meeting of the Boyal Gceographical So- 
ciety, 22d May 1843. — By the Society. 

Beports on the Fishes, BeptUes, sod Birds of Maasaefaiuetts.— J^ 
the Bowditch Family. 
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Anuales des Soiences PhfsiqnM et Natorelles, d' Agricultore et d'Iii> 
dostrie, publi^es par la 8oci4t6 Boyale d'Agricnltnro, tu. ds 
Lyon. Tomes i. ii. iil. et iv,—Sy the Soetety. 

A;^lic&tiotis of the Electric Floid to the Useful Arts, by Mr Alex- 
ander Bain ; with t Vindication of his claim to be the first 
luTentor of ^e Electro-Magnetio Printing Tel^irsph. By 
John Finlaison, Esq. — By th« Sodeiy. 

The Jonmal of Agriculture, and the TnuBactioiiB of tha HighUnd 
and Agricultural Society of Scotland, July and October 1843. 
— Sy tk6 Sodety. 

Proceedings of the Zoological Society of London, Nm. 108 to 119. 
— Sy Me Society. 

Uagnetische und Meteorologische Beotnchtnngen zn Frag. Dritter 
Jahrgang. Von Karl Kreih — Sy the Aitthor. 

Jounuil of the Statistical Society of London. VoL vi., Part 3. — £y 
the Society. 

The Transactions of the Microscopical Society of London. Vol. L 
Pm^; 1. — By the Society, 

The Electrical Magame, conducted by Mr Charles V. Walker. 
Vol. i., Nos. 1. 2.— By the Editor. 

Proceedings of the Geolo^cal Society of London, Nos. 92-3.^ 
Sy the Society. 

Archives du Museum d'Histoire Naturelle publi£es par les Profe*- 
eeurs-AdministrateUTs de cet Etablissement. Tomeii. Livr. 3, 
— By the Editorg. 

Astronomical Observations made at the B^jyal Observatory, Edin- 
burgh. By Thomas Henderson, F.B.S.S.L. i E., Professor 
of Practical Astronomy in the University of Edinburgh. For 
the year 1639. — By the Royal Society, London, 

Blemoirs of the Chemical Society of London. Vol, i. — By *A« So- 
cUty. 

Anonaira de I'Observatoire Boyal de Bmxelles poor 1843, par A. 
Qnetelet, Sirectonr de cet Etablissement. — By the Aitthor. 

ObMrvations des ]%€nom^es F6riodiques, Par Monsieiir Qnetelet. 
—By (&« Avtliwr. 

Annnaire de I'Acad^ie Boyale dee Sciences et Belles Lettres da 
Brnzelles pour 1843. 

Nouveaux M^moires de l'Acad6mie Boyale dee Sciences et Belles 
tettree de Bruzelle. Tome xvi. 

Hemmrea Conronn^ et Slemoirea dea Savanta Etrangers, public par 



:!,q,i,i.:db,GoogIe 



l^Acadftnie.BoyAlpa Am, Soiencw et Bellea LcMirea de-Bruzc4]:W' 

Tome xv^ P*^ 3. 
Bulletin des Stances de 1' Acadfitnie 5«]ialB de.Brox^lee. Toma ix., 

Not. 10, U. 12, and Tome, x., »<». 1. 2, 3, 4, 5. 6. 7— 

jS^ (A« Aeademy, 
Journal of the Bombay Branch Bayal Asiatic Societ)'. Not, 3, 4. 

January and April 1842. — By tha Sockty. 
Notizie relative a tre specie d'lnaettt Nooivi all' ulivo dal Dr Patse- 

rini. 
Osserrazioni BuUe Larre, Ninfe, e Abitudini dell& Scolia flavi&ons 

del Dr G. Fasaerinl. 
Notieie sulla moltiplicazioni dell' uccello Ameriouio Fanaria oacul- 

lata dal Dr Faaserini.--r-.0y the Author. 
M^oires de la Soci6t6 O^oLogique d^ France. Tome t. 'P*'^ 1, 2. 

—Sy.thei.Socii^. 
Carte G^ologiijue da Departement de I'Aisne, ex^cut^.et public 

schi&Im Auipioes de M. Legrand, Sous-Seonetaim d'Etat deft 

Travaux Fubliog. Edit^e par la Sooi^ G^do^ne de France, 

IB42. — Bp tA« SodeO/. 
Niewe Yerhandelingen der Eeista Klane ma bet Koninklijlt-Sft- 

d^landselie lostituut vaa Wetenecbappen, Lettorbmde. oi 

Schoone Eonsten te Amgterdam. Deel riji. StB. 1, 2. Deel 

ix. St«. l.~j^ the InttUta. 
Abbandlui^W der KonigUcben. Akademie der WiswDMbaften zn 

Berlin 1841. Thiela 1, 2, 3. 
Bwicht fiber diezur BekanntmacJiiUig gaoffnt^en: Verbandlungw 

der K,Qiiigl. Freuss, Akademie der WiBeaneobadisn zu Berlin. 

Juli 1842, bis Uai,1643.— :,ii'^,tAe Aeadeny. 
Memoirs of ihe B^ja^ Astronomical Society. Yt^ x)i^~j9|y the 

S^eUty. 
Astronomical Obserrations made at tbe BiOyal Observatory, Green- 

vijch, in the year 1'84I ; mider.the directiw of> Chorge .BiddeU 

Airy, Esq. — By the-l^yqi Society, Zoh4o», 
TonA Annual B^pprfi of the BpyfU Corqwall Folytecbnic Sooi^, 

1842. — By the Soaety. 
ISie .Quarterly Journal of Meteorc^o^.aodPbyMcalSei^ice. £dit«d< 

by J. W. G. Gutch, M.B.C.S. for April 1843. No. 6.-^By 

the:E<iitor. 
An Introductory Lecture on Botany, cornddared as a. Scimice, a&d as 

aBranch of M:«dic4ljEduCAtiWu By.EdnardiEorbea, PpsfaEwr 

of Botany in King's College, London. — By the Author. 
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SUmoirea de I'Acod^ie Imp^riale des Sciences de Saint Feten- 

bonrg. (Scienoei Folitiqaei. &c.). Tome vi., hivnia' 1—8, 
Do. do. do. (Scienoea 'SaianBM). 

Tome v., Livrais I—. 3 
Do. do. do, (Sciences MatiiemtttiqiMS). 

Tome iii., LiTrais 1, 2, 3. 
Do. do. do. Memoires pr^sent^ pur 

divers Savana. Tome iv., Limis 1. 
Becoeil des Actes dee S^cee Fubliques de I'AoodSmie Imptiriale 

doa Sciences de Sunt Fetenbonrg, tennes le 31 Decenibr» 

1841, et !e 30 Decembre 1842. — By the Aeademy. 
Comptee Bendns Hebdomadaires des Stances de I'Aoad^ie des 

Sciences. Tome xri., No. 9-26, et Tome xrii., TSoa. 1-19.— 

By the Academy. 
Maps of tlie Irish Ordnance Surrey, contuning the county of Tip- 

perary, in 93 sheets. — By Hit EteneHeney The Lord lAeutmant. 
TranBactions of the Boyal Irish Academy. Yet. xiz. Fart 2.— 

By the AeaAemy. 



Mondta/, 18th December 1843. 

Dp ABERCROMBIE, V.P., in the Chair. 
The following CommTUiications were read : — 
!• A description of Congenital Malformation of the Auricle 
and Eiztemal Meatus of both sides in three penB<His, with 
Experiments on the state of Hearing in them, and Re- 
mai^B on the mode of Hearing by Condaofion through 
the hard parts of the Head in general. By Professor 
Allen Thomson. 

Jteod 18(1 Bteimier 1813, ani S4 Janiurf 1814. 
The three persons referred to came accidentally onder the observa- 
tionof the author during tie past year. They were from difierent 
parts of the country, and not rebted to one another. ]ji one of 
them only was it aaccrbuned that other members of the same &mily 
had been similarly affected. 

The firat paxt of the paper contained a notice of the hiatory of 
these persons, and an analomical description of the malformation' 
with which they were affected. In all the indiriduals, unsucoessfid 
attempts had - been made by different surgeons to v 
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bmu tTiapani hj opentum. In o»e of them, it wm rappoeed tbrt 
ft itmcture of that nature wu brought into view, bnt, in the other 
two, nothing of that kind could ba seeo or felt. Bj a coispariWHi 
of the external appearaiicea in the iaot mentioned indiridoals, with 
obaervationi made in the diMoctioii of aimilar cues, and more espe- 
dally &om the examination of a specimen pregerred iu the anatomi- 
cal Unseum t^ the Univenitf of Edinburgh, the author formed the 
conclnaioii, that, in the majcrit; of mich casei, the complete closure 
of the bon; part of the meatus opposes an insuperable obstacle to 
their relief bf sorgical operation ; and that the malformation visible 
externally, indicates the existence of other defects in the deeper or 
middle portion of the organ of hearing. These defects consist iu the 
Umall size and unnatural shape and structure of the cavit;- of the 
tympanum ; the imperfect condition of the chain of small bones ; the 
impowibihty of these bones fulfilling their usual office i'rom the ab- 
sence of their connection with a membrana tympani ; and probably 
other defects of structure, such as that obserTod in the specimen pre- 
serred in the Edinburgh Museum, which seems important, as consist- 
ing in a contracted sbtte of the fenestra rotimda, and the want of 
direct communication of that orifice with the cavity of the tympanum, 
fuch, in fact, as would occasion an interruption of the transmission <d 
vibrations through the air of the tympanum to the fluid of the laby- 
rinth. It does not appear probable, that the Enstachian tube is en- 
tirely absent in such cases ; but the size of its openmg into the tym- 
panom is probably much diminished in most of them. In most of 
each cases, the labyrinth or internal ear appears to be natural. The 
defective condil3(Ki(^ die bonyparte in tbeeecasesthen appears to consist 
mainly in the aboenee of a part of the tympanic bone, that, namely, 
which intervenes between the fissure of Glaser and the mastoid pro- 
cess, and which forms the tympanic ring and auditory process of the 
temporal bone. 

In the second part of the paper, the author endeavoured to ex- 
plun the origin of the malformation in question, by a reference to 
the ascertained history of the development of the external and 
middle parts of the organ of hearing in the fietns of man and ani< 
mab : founding his concInsionB more particularly upon the researches 
of HuBohke, Bathke, Beichert, Glinther, and his own obeervationi 
in this point of organo-genesis. From these, it appeared that mal- 
formations of the external and middle ear are, in a great measure, 
nnetmnected in their origin or progress with those of the labyrinth ,* 
and that.- while the latter are related to the earliest chuiges of for- 
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nation ooourring in the brun and cranium, tha former may ^ traoed 
to an arrcEt or imperfection in the derelopment of part of. the walls 
o£ the Tiaeeral carity, more particularly of the two anterior branchial 
ar^iea and the fissure between them. The Incomplete condition of 
the chain of oBsicula, and part of the bonj wall of the tympanum, 
u attributable mainly to the defective development of the first bran- 
chial arch ; the want of the tympanic ring and auditory process, and 
the consequent absence of bony meatus, to the deficient development 
of the second branchial arch. The same observations rendered it 
probable, that the closed condition of the meatus proceeds irom a 
preternatural increase of that deposit in the cater part of the first 
branchial fissure, which, in the course of natural development, forms 
the foundation of the septum of the membrana tympani, and thus 
separates the cavity of the tympanum and Eustachian tube on the in* 
side from the meatus on the outside of this the first branchial fissure. 
The malformation of the softer part of the meatus extemus, and of 
the auricle, is connected with a defect in the development of the in- 
tegumental parts of the first and second branchial arches, which 
constitutes the latest series of changes occiirring in the parte under 
consideration, and, accordingly, is more frequently defective than 
the others. The very peculiar form of the face, resulting from the 
undeveloped condition of its maxillary, zygomatic, and miJar portions, 
together with the existence of cleft palate, to a shght degree, in two 
of the individuals described, appeared to the author to establish still 
more fully the relation subsisting between the origin of the malfor- 
mation of the auricle, meatus, aiid tympanum, and the incomplete 
development of the anterior part of the transitory branchial appara- 
tus of the fcetus. 

The third part of the paper contained an account of a series of 
experiments performed on the state of hearing in the malformed in- 
dividoals, and in other persons having the external meatus artificially 
plugged. In all the three malformed individuals, the hearing was 
inch that they could carry on a conversation with others who spoke 
■lowly and articulately to them, and in one only was there any de- 
gree of difficulty in this ; and yet, in all of them, sounds must have 
been communicated to the ear entirely through the bones of the head. 
In ordinary persons, it is well known, that all sounds which are trans- 
mitted directly by contact of the sounding body with the hard parts 
of the head, are heard with greater intensity when the external ears 
are closed ; but in them the most complete plugging or obliteration 
of tba meatus does not reduce the ear t« the condition of that organ 
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ia an aqnatis animal, nor entirely remove the effect of the ehwD of 
boMi and oolumn of air within the tTrnpanum. Tho author ahewed, 
th&t in two, at least, of the three mslformed indiridnals, the cue we» 
different, u ciroomstances exigtei whioh obetnicted the secondary 
action both of the chain of bones and tympanic column of air, so that 
tlifiBe. two indiridoalB might be regarded as hearing solely tliTongh 
the solid parts of the head. In these two individaals it was ascfir- 
tained, by accurate and frequently-repeated experiments, that hew- 
ing was not, as in other perBons, most perfect near the site of the 
ear, but on the top of the head; and this was die case whether the 
sounds proceeded from a body held in contact with the head, or at 
some distance in the air. So exolosively, indeed, did ibe heuing 
seem to take place in these two individuals through tlm hard parts 
of the head, that nether, but particniarly one of them, seemed ever 
to have,referred sounds to the ear as die seat of the sensation of hear- 
ing. As might be supposed in such dreumstancee, these persons 
made no distinction between hearing in one ear and in the other ; 
and could obtain, therefore, no knowledge of the direction of sounds 
in the same mazuier as other people do, by the comparison of tlie 
relative int^isi^ of sounds in the two ears, or in the same ear in 
different poiitioDs. The author made some remarks on the amount 
oi dea&ess - which is calculated to induce dnmbneee, as well as upon 
tlie means of distinguishing different kinds of deafness, and the diffe* 
rent means that ought'to be employed for thoir relief. He concluded 
his paper with some remarks upon, the subject of double hearing, con- 
sidered with reference to the obrious impossibility, in the individuals 
referred to, of the srasations d* one ear being distingui^ed from 
those of the other, in consequence of the perfectly equal and simul- 
tanegns communication of sonorous vibrations to both ears. 

3. On the Luminousness of the Sea. By Dr Tr^. 

The author stated, that this phenomenon seems scarcely to be no- 
ticed in the writings of Aristotle or of Pliny which have reached us, 
though Pliny was familiar with tlie light emitted by certain shell-fish, 
and by the Sea Lwng or Medusa. 

Mr Boyle gives an account, from the journal of a shipmaster, of 
the luminousnees of the sea ; and it is particularly detailed, from per- 
sonal obsei^ation, in the Indian voyage of Father Bourzes, in 1704. 

The first philosophers, who ascribed it to light emitted by living 
animals, wotdd seem to be the Abb£ Nollet, Professor Vianelli, and 
Dr Gressellini of Venice, about the middle of the last century. In 
Cook's first voyage, the luminous properties of several marine animals 
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are veil de&cribed bj Banks and SoWider ; and in hta second Toja^, 
by Forster. Spalliuizani made some good experiments on the pliog- 
phorescencd of a Medusa in the straits of Messina. 

Since that period, the catalogue of noctilucous animals has been 
greatly enlarged, especially by Peron and LesBueur, the natnralistB 
to the French Voyages de D^urertea aux Terrea Australes. A 
good paper on the luminousness of the sea, by Mr Macartn^, ap- 
peared in the London FhiL Trans, for ISIO ; in which the pheno- 
menon is ascribed entirely to living animals, an opinion now gene- 
rally embraced by naturalists. 

The author then detailed his own ezperimenta and obeerrations 
made, &om early life, in different parts of the European Atlantic, from 
lat. 62° to 36° N. chiefly around the shores of Britain, all which, 
confirmed this opinion. 

He detected, in 1814, several of the same noctilucous animals in^ 
the wat«rs of the Bay of Biscay as in our own seas, especially the 
SocHluca miliarity Orythia minima, and a very minute cruetacean, 



Besides these, the Beroefittgeiu of Macartney, and several other 
MeduBaria,he found two very remarkable animals in the luminouswi^ 
ters of the seas arotmd the Western Isles of Scotland — one an JB^to- 
rea, most splendidly phosphorescent, which seems to be jEquorea 
meionema of Eschscheltz ; and the other a most elegant Cydippe, pro- 
bably the Cydippe pomifamM of Faterson, Both were carefully 
figured from the life by the author, and magnified drawings of them 
were exhibited. 

The paper was concluded by some strictures on the hypothesia of 
Lamarck, respecting the absence of muscular power and of voluntary 
movements in the order of Sadiaires molUutes, He gave the retiulta 
of many experiments which he had made on the movements of the 
Medugs, and which convinced him that they possessed considerable 
muscular power, obedient to volition ; and he ascribed the erroneous 
views of Lamarck on this subject to his little familiarity with those 
animalB in their natural haunts ; for a Medusa swimming in the sea,. 
and cast on the beach, have very different capabilities of locomotion. 

The following DonationB to tlie Society's Library were sd- 
taooDced. 
Jonrjwlofthe Aaatio Society of Bengal. Nos. 132aiid 138. — Sy 

th6 SpcUty. 
Proceedings of the American Philosophical Society. Nos. 26 and 
27. — By the Sonety. 
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Tuetdag, 2d Jantiary 1844. 
Dr ABERCROMBIE, V.P., in the Chair. 

The following communications were read : — 
1. On the Fossil Vegetables of the Sandstone of Ayrshire, 
illustrative of a series of them, as a Donation for the 
Society's Museum. By J. Shedden Patrick, F.R.S.E., 
F.B.S.S.A., &c. 
The author, afler mentioning that they were collected by himself from 
a quarry on the estate of Mr Warner of AHeer, in the pariah of Ste- 
Tenston and district of Cuninghame, shortly described the quarry, as 
belonging in its geoli^cal position to the carboniferous group ; and 
stated that it is considered the most valuable for white freestone in the 
west of Scotland. He mentioned the diiferent strata in the order of 
their occurrence ; and stated that coal had been wrought out from be- 
neath it, within the remembrance of the present generation. He said 
that the fossils are not confined to any one stratum of the sandstone, but 
are found in them all, wherever the stone is faulty. He had counted 
about five strata at the deepest part of the quarry, separated from each 
other by thin layers of shale ; and fossils are found in all these strata, 
chiefly, however, where the sandstone is rendered impure by a mix- 
ture of greenstone and ironstone. There have been above thirty dif- 
ferent kinds of fossils found in this quarry (and in the schist con- 
nected with the coal) ; among them many beautiful impressions of 
Stiffmarue, SigiUarue, Lepidodendra, and other plants unknown iu 
the present day. Among the ferns will be found SphenopUru, New 
ropteris, Peeopteria, &c. The fossils which occur in greatrat pro- 
fusion are the Calamite*. Of these, the two kinds met with most 
commonly are Calamites nodosum and C. approximahu. The fol- 
lowing species are also found, but not so frequently, C. canntefoTfnis, 
C Mowfeotii, C. aretuiceua, and C verticillattu. 

The Stemberffia approMmata, designated by Lindley " a most 
singular coal-measuire plant occurring in most coal-fields in Great 
Britain, but not abundant anywhere," is likewise found here ; the 
specimens obtained are in general siiall, but one or two fine large 
ones have been got. They are usually found in the sandstone, and 
are covered with a fine coal, which adheres either in* the form of an 
even, thick, glossy integument, or in a powdery state, to the euriace 
of the stem. Some very fine examples of Stenitir^ nodosa have 
likewise been procured. 
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A curious fossil, which he hot ever; reason to believe is original — 
was disoovered hy the author among the debris of the quany. It 
somewhat resembles a piece of tartan, being divided into regular 
parallelogramB, bf double lines intersecting each other at right angles. 
He submitted it to the inspection of the Rev, D. Landsborough, and 
to other gentlemen in the neighbourhood, who all declared that it was 
new to them. He also shewed it to the manager of the worbi, and 
to some of the most intelligent of the overseen and colliers, and they 
all said that they had not before met with it ; he therefore ventures 
to think it unique. Mr Landsborough, after minute examination, 
bestowed upon it the name of Dietyodendron PatncH, deriving the 
generic name from Axruor, a net, from its close resemblance to net- 
work, and Iffipt, a tree ; and dedicating it, by the specific name, to 
the aothoF, as its discoverer. 

The StigmarisB, which maj be said to be peculiar to, and the dis- 
tinguishing feature of, the coal-measures, occur plentifully. Among 
these will be found Stiffmaria fieoidet, 8. radiata and Stigmaria. 
Brongniart comes to the conclusion that the Stigmaria and SigitUma 
constitute a peculiar and extinct family (belonging probably to the 
gymnospennous division of the Dicotyledons), but of which neither flie 
fruit nor the leaves are as yet known, and adds, that probably St^' 
maria is only the root of Sigillaria. 

The Trigonoearpum oliwefonMB (or fruit of the palm) is very 
scarce, being found only in one portion of the quarry, of very small 
extent, in the lowest stratum, next to the shale. 

Another fossil met with, but rare, in that district at least, is ffa- 
Ionia tubercutata. A very fine specimen was obtained some time 
^0, adhering to the surface of the upper stratum of sandstone. 

Of the Lepidodendra there are several species ; among them 
Lepidodendron Sternbergii and X. Hareourtii, and a peculiar and 
rare variety, with whose specific name the author is unacquainted, 

Evdogemtes striata is also met with. 

A very remarkable fossil was discovered in 1842, by the Bev. D, 
Landsborough, which there is every reason to consider as unique. He 
says, that only a very few specimens exist, and that, to the best of his 
belief, it has not been found elsewhere. He submitted it to the Fhi- 
losophical Society of Glasgow, who report, that " the exposed surface 
presents a most singular appearance, and is nnlike any fossil plant which 
we have ever seen figured. Its pecaliar appearance is ita resemblance 
to part of a common osier-basket. Hence, MrL. used humorously to 
dedgnate it ' Noah's creel,* for want of a better name. To supply this 
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dfiaidentnm in nomeneUtiire, and as no sik^ fesail tqipeus to have 
been described or figured, we have named it ' Lyginodmidrfm Larndt' 
hwrgii;' forming the generic name from \aynof, wicker-work, and 
dttiffti, B, tree ; and dedicating it b^, its specific natne, t« its discoverer, 
Hr Landsborough." The fragments of the fossil were spread oyer 
a space of about two jards, and have not been observed, except in 
that place. The finest specimen obtained was about 18 inches in 
Imgth, by 3 in breadth. It was discovered in the middle stratum. 

Of the genus S^llaria there are two or thrae varieties, as SiffU- 
laria oeiUata, Sipillaria renifomM, &o. &c. 

The most nu^nificent fossil found iu the quarry is the Bothrodan- 
dren pvnetatum. A i^lendid Bpedmen dibk fossil is in the pos- 
WBsioti of Mr Landsborough, which he describes to be of a uze and 
weight which he can scarcely lift from the ground. It is extrran^ 
rare, however ; only two, or at most three, exunpleB of it have been 
procured. 

Another very curious and remai^ble fossil alsft, is the StyloUUtdn, 
of which there ' iqipears to be two distinct varieties — one witJi very 
broad stripes, the other witli the lines more closely approximating, 
and, likewise, more deeply indented. 

Specimens of all the before-mentioned fossils were contained in 
the collection presented to the Society. The autiior presented at die 
same time some masses of impure ironstone, from a coal-pit on the 
same estate, containing very beautiful specimens of the Vnio Vrii. 
3. On a new Self-Registering Barometer. By Robert Bryson, 
F.R.S. 

From the nature of the instrument, it is impossible to ^va ui in- 
t«lligible abstract of the paper. The paper, with a description of the 
instrument, and a statement of its indications for some months, is 
published in the Society's Transactions. 

Mond{^, 15th January 1844. 
Dr ABERCROMBIE, V.P., in the Chair. 
The following Communications were read :-^ 
1. On the Vibrations of an Interrupted Medium. By Pro- 
fessor Eelland. 

The object of this paper was the approximate determination of the 
change of phase, and intensity of a ray reflected at the surface of a 
medium, which admits of no refractiiw. 
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Q. On certain Laws of the Besistaooe of Fluids. By John 

. Scott Bossell, Esq. 
3. Chemical Examination of the Tagua-Nut, or Vegetable 
Ivory. By Professor Connell. 
This remarkable nut is now well known as being extensively 
carved into ornaments, having the high polish and general appear- 
ance of the finest iroiy. 

It is a seed or nat of a palm called ShyteUjAai maerocarpa, 
which is found on the banks of the Magdalena river, in the republic 
of Columbia. 

For analysis the fine tomings of the vegetable ivory were employed. 
These wwe well rubbed in a mortar sucoeeeively with cold and 
hot water, and were then heat«d with hot alcohoL The consUtnenti 
were found to be — 

Onm, ...... «.I8 

Laguiua at T^etable OHein, ... 3.8 

TegeMile AlbumeQ, .... 0.41 

Fixed Oil, 0.T3 

AibM, 0.01 

Water, . . . . . . ' 937 

Lignin w Woodlr Matter, . . . 81-34 

lOO. 
In the ashes were found phosphate of lime, sulphate of potash, 
chloride of potassium, carbonate of lime, and a little siliceous matter. 

The following Donations to the Society's Maseam were 

announced : — 

14 Specimens of British land and freafa-water Shells, Presented by 
the Honourable Mrs Macadam Cathcabt. 

Block of Sandstone, with organic remains imbedded in it, Ibnnd in 
one of the dry docks at Leith, when enlaiging it ; originally 
from Bosjth Quarry, Fifeshire. Presented by Captain Patrick 
Dall, RJS". 

Portrut of James Mitchell, at the age of 46 years, well known, aad 
described in the Transactions of this Society, by the late Professor 
Dugald Stewart and others, as the blind, deaf, and dumb boy. 
This portrtut was given by his oBbeir. Jane G. Mitchell, to, uid 
was presented by, Sir Thomas Dick Laudbk, Bart. 

The following Donations to the Society's Library were an- 
nounced. 
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Proceedings of the Geological Society of London. Noi. 94, 96, and 

96. — By the Sodety. 
Jonnutl of the Statistical Society of London. Vol. ti. pt. i.—Sy 

the Society. 
Joiim&l of the Asiatic Society of Bengal. Nos. 60, 61, and 52.- — 

Sy the Society. 
Gotnptes Sendus Hebdomadairea des Stances de I'AcadSmie des 

Sciences de Parie. Tome zrii., iTToB. 20, 21, 22, 23, and 24. 

— By the Academy. 
The Journal of Agriculture, and the Tranaaotiona of ths' Hig^ilatiii 

and Agricultural Society of Scotland. Jaq. 1844,^.^ the 

Society. 
Elements of Agricultural Chemistry and Geology. By James F. W. 

Johnston, lU.A., F.R.SS.L. & E., lie.— By the Author. 
Transactions of the Institution of Civil Engineers. Vol. iii., pte. 2, 

3, 4, and 5. 
Minntes of Proceedings of the Institution of Civil En^eers for Ses- 
sions 1840-41-42-43. — Sy the Jtutitution. 
Flora Batava. Kos. 129 and 130. — By the King of Holland. 
Descnptive Catalogue of the Anatomical and Pathological Museom 

of the School of Medicine, Park Street, Dublin. By John 

Houston, M.D. — By the Author. 
Transactions of the Society instituted at London for the encour^e- 

ment of Arts, Manufactures, and Commerce. Vol. liv.-<~^jr 

ihe Society. 
The Journal of the Royal Asiatic Society of Great Britain and Ire- 
land. No. xiv. — By the Society. 
Tijdschrift voor Natuurlijke Geschiedenia en Physiologie. Uitgege- 

ven door J. van der Hoeven, M.D., en W. H. De Vriese, M J). 

Deel X., Stni. 4. — By the Editors. 
AbhandlungCn der Koniglichen Gesellschaft der Wissenschaften zu 

Gottingen. Sand 1. — By the Society. 
"Soys, Acta Academiie CcesareEe Leopoldino-Carolinn Xaturie Curio- 

Borum. Vol. xviii., Suppl. ii., et Vol. xix.. Pars. ii. — By the 

Academy. 
Almanach der Eoniglichen bayerisohen Akademie derWissenschaften. 

1843.— Jy the Academy. 
Twenty-third Report of the Council of the Leeds Philosophiol and 

Literary Society. 1842-43.— -By the Society. 
Bulletin de la SociftS ImpSriale dee Katuralistes de Moscow. 1843, 

Ko. 4, et 1843, Nob. 1, 2, Z.—By the Society. 
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PROCEEDINGS 

OP THE 

ROYAL SOCIETY OF EDINBURGH. 

1844. No. 24. 

Elections omitted in No. 23. 
18(A February 1843. 

Arthur Forbes, Esq. of Culloden. 
J. Bum Murdoch, Eb<j. 

Monday, 2d Jatmartf 1844. 
The Hon. Lord Murray. 

Monday, 6M February \^i. 
Sir T. M. BRISBANE, Bart., President, in the Chiur. 
The following communications were read : — 

1. On the Tidea of the Firth of Forth, and the East Coast of 
Scotland. By J. S. Russell, Esq. (Abstract of this paper 
not obtained from the author.) 

2. Additional Observations as to the Poisonons Properties of 

(Enanthe erocata. By Dr Christraon. 

In this paper the Author added a few Bupptementary obserrationa 
to those made on the alleged poisonoua properties of the (Enanthe 
eroeata, in his paper on the poisonous ITmbelUferte, read on the 4th 
December last. 

He stated that he had met with other cases of poisoning with this 
plant, recorded by Continental authors, shewing that death may take 
place in an hour, — that so small a quantity as a single tuber, no 
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bigger than the finger, haa prorad fatal, — that the roots are poiimt- 
OOB in some countries, from th« beginning of Jannarj tUI the 
middle of October at all events, and probably thrODghout the whole 
year ; and that Spain may be added to the conntries formerly men- 
tioned, where fatal eETects have been produced by the plant. 

He next added, that be bad recently tried on a dog the effects of 
the juice of a pound of tubers, collected by Dr Fereira on the 16th 
December from the locality at Woolwich ; and that no effect, or an 
exceeding alight one only, waa produced. 

It was farther observed, that, according to ao analyaia executed 
in 1830 by MM. Fihan-Dufeilay and Cormerais, the activity of 
theroots in Frenchplanta depends npoD a resin. On proceeding to try 
upon a rabbit the effects of the resin, obtained by their process from 
the Woolwich plants, the author found that, when the resin from eight 
ounces avoirdupois, amounting to 24 grains, was introduced in the 
state of emulsion into the cellular tissue, the animal died in 78 
minutes, aller being affected with a remarkable combination of tetanic 
spasm and convulsbns : but that no effect whatever was produced 
by the resinous extract from the same quantity of roots obtained 
about the same season of tho year (midwinter) from the Dalmeny 
cenantiie, near Edinburgh, 

He concluded this notice with an account of some experiments on 
the chemical analysis of osnanthe, observing that he had failed to 
obtain any principle from the Dalmeny seeds or root, by a process 
analogous to that by which conta is obtained irom hemlock ; and 
that the alcoholic extract of the Woolwich plants, distilled with solu- 
tion of potash, yielded, like hemlock, a little oleaginous-like fluid, 
which was too minute in quantity for him to ascertain its properties 
accurately, but which on the whole seemed a volatile oil, and not an 
alkaloid. 
lieut.-OolonBl Lowe was duly elected an Ordinary Fellow. 

Monday, 19th February 1844. 
Dr ABERCROMBIE, V. P., in the Chair. 

The following communications were read ; — 

1. On the Cellular Fibre and the Incrusting Matters of Plants. 

By Mr P. F: H. Fromberg. Communicated by Professor 

Johnston. 

The results obtained by the author, on analysing the «ellular 
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fibre of different kinds of plants, after a suffioient purifloation, are, 
on the whole, ia conformitj with those of Fajen. But he oonudara 
the formaU, which Pajen baa derived from his results, an ineonve- 
nient one ; and that the composition of ceUular fibre is in confor- 
mi^ with that of innline, rather than with that of starch, as that 
chemist has supposed. 

The author observes that he obtained, bj treating different kinds 
of wood in different wajs, a great man; substances, of different 
properties and composition. As to the composition, however, it 
oould almost always be represented bj a formula, differing, more or 
less, from that of ulmio acid, oiilj b; the number of equivalents of 
hydrogen, that of the carbon and oxygen remaining the same. The 
oomposition of the ulmio acid is, according to numerous and acca- 
rato eiperimentB of Professor Mulder, C* H" 0" + , a greater or 
less number of equivalents of water, according to the temperature 
st which the substances aro dried, and the manner in which they 
are obtained. 

Now, according to the analysis of several kinds of wood, and 
especially of the more constant, hard perisperm of the stone fruits 
analysed by M. von Baumhauer, the following formula is deter- 
mined : — 



Found. 




Atomb 


Cakolatad. 


Carlion, 


62.5 


64 


62.38 


H7dTOg.11. 


S.9 


44 


5.83 


Oxygen, 


41.6 


39 


41.74 




loo 




100 


If we subtract from this 


formula . 


O-H-O" 


Th.tofthe«Us 


lUr 8bre 




C»H"0" 


There remaina. 


C« H«i 0» 



As the aven^ formula of all kinds of inomsting matters, which 
may be easily reduced to this : — > 

A combination which differs from ulmio acid only by three equiva- 
lents of hydrt^n. 

All the matters obtained and analysed by the author, could be 
represented by formulae from C*" H»^ 0" to C" H» 0". aU the 
others containing 20, 21, 19, etc. of hydrogen. The last formula, 
QW ^i QU ^ water, which Is at the same time that of ulmio acid, 
represented a substance obtained after the action of strong reagents, 
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In all tbese experiments, an ftugmeutotton of carbon was accom- 
panied by a diminution of hydrogen ; but tbe proportion of tho 
cbango varied. 

According to the author's experiments, bo Jar as thej have gone, 
cellular fibre is not onlj soluble in alkalies, but &Iso gradually 
changed by them into matters which approach, more and more, to 
tbe ooraposition and properties of the ulmic acid. The difFerenee 
between the action ef alkalies and of aeids consiets in this : that the 
states of transition, namely dextrine and sugar, are not produced 
by tbe action of tbe alkalies. Cellular fibre and the incrusting mat- 
ters, when united in the substance of the [^nt, resist more power- 
iiilly the influence of chemical reagents, than when they are sepa- 
rated' from each other. Payen's idea, that tbe incrusting matters 
should be considered as consisting of three substances, two of which 
are electro-negative, seems much too limited and artificial. 

The quantity of nitrogen- found in these substances was much 
too small to exercise any influence on tbe composition. It is tbe 
younger parts of growing plants to wludi nitrogen is indispensable, 
and in whieb it can always be found and demoastratetl. 

Fmally, it is not improbable that there exists a whole series ol 
incrusting matters, always present in their substance, for the use of 
the different fluids and organs of plants : a purpose for which they 
are eminently calculated, by their great facility of transformation, 
and by their strong tendency to attract water. 

Were we to assume the transitory existence of ulmic acid in the 
cells, we should probably obtain wider ideas with regard to the 
growth and decay of plants. It is well known, with respect to th» 
decay of vegetable matter, that a large quantity of hydrogen must 
be set free during its decomposition, by means of which the forma- 
tion of ammonia in the soil ie eminently favoured. 

In tbe converse jffoeess, that of growth, precisely the opposite 
process— that is, combination with hydrogen. — must occur. Growth 
is thus a reduction, decay an oxidation. The ulmic acid would 
thus be, after the formation of tbe primary cell fibres, tbe common 
Eonrce of all the matters deposited in tbe cells, in all- plants which 
are rooted in tbe ground. 

If we agree to this proposition, then we do not require tbe de- 
composition of water to explain the growth of plants. The large- 
q^uantity of pectine, C" H* 0^", which is present in some parts of 
so niany plants, and which may be considered as the incrusting 
matter of tbe cells of carrots, turnips, different kinds of fruits, &e. 
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together with other orgaoio matters which contain much oxygen — 
for instance, oxalic acid — maj be the cause of the reUtive and 
various abundance of hydrogen in the products of ulmio acid — 
namely, the incniBting matten of plants. 

2. On a remarkable Oscillation of the Sea observed at various 
places on the coasts of Great Britain, in the first week of 
Jul; 1B43. By David Milne, Esq. 

This phenomenon was observed on the 6th July and three follow- 
ing days. It did not occur on all parts of the coasts of Great Bri- 
tain. In England, it was observed only on the south shores of 
Cornwall and Devonshire. In Scotland, it was observed on the 
east coast ; and there it was seen at a great many places, between 
Eyemouth in Berwickshire and the Shetland Islands. 

It was only on the 5th July that the oscillation occurred on the 
Cornish and Devonshire coasts. It prevailed on the Scottish coast, 
however, irom the 6th to the 7th July inclusive. 

The phenomenon consisted of a flux and reflux of the sea, beyond 
what could be accounted for by ordinary tides, or any wind .pre- 
vailing at the time. The water suddenly rose up and sunk down 
from 2 to 6 feet in perpendicular height, producing effects more or 
less striking, according to the shelving character of the shore. 

In regard to the cause of the phenomenon, various had been the 
surmises; though the general impression seemed to be, that it was 
produced by distant submarine earthquakes. 

The author stated that he eould not acquiesce in this view, and 
gave his reasons for saying so. 

In order to obtain a wider field of induction, he referred to former 
instanoea of oceanic oscillations, and shewed that they were almost 
always accompanied with considerable atmospheric disturbances. 

He then proceeded to give an account of a remarkable storm of 
wind, accompanied by thunder, lightning, and hail, which had tra- 
versed the British Islands on the 5th July, appearing first in the 
SW. of England, and passing through the midland counties, tra- 
versing the south-east parts of Scotland, and going off about the 
Aberdeenshire coast 

By the lightning and large bail-stones accompanying this storm, 
much damage to property, as well as loss of life, had occurred. 
At Sheffield, the barometer was, during the passage of the storm, 
observed to sink suddenly about an inch. 
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The BtoTva appeived to hava rotated, and in the lunal way, — riz. 
in ft direction contrary to that of the hands of a watch, — of which 
proofs were given. 

The author then Buggeated, that the oscillations in question were 
probably produced b j this Btorm . The parts of the coast where tfaej 
were obeerTed, coincided with the direction in which the storm moved. 
The fact that the osoillationB on the Cornish and Devonshire coasts 
commenced before the storm arrived there, so far from being hostile 
to, supported this view ; for if waves were created by the storm, as 
it approached Great Britain, these waves would advance more rapidlj 
than the stonn, which appeared to move northwards at the rate of 
from 70 to 80 miles per hour, — ^whereas the similar waves produced 
by the two Lisbon earthquakes had moved forward at a rate of from 
120 to 130 miles per hour. 

As to the way in which waves could be produced on the sorface 
of the ocean, sufficient to produce the fluxes and refluxes in question, 
it was observed — ■ 

(1.) That the wind, by its mere mechanical pressure, was capable 
of heaping np, over a large expanse, a considerable body of water. 
By the force of the south or sonth-weet blasts in the storm, the sea 
would be elevated, and waves would thereby be formed, which would 
move forward before the storm towards the south ooast of England. 
(2.) That the level of the ocean rises in proportion to the fall of 
the barometer ; so that if, as there was every reason to suppose, 
this storm was accompanied in its track by a diminution of atmo- 
spherical weight, waves almost commensurate in extent with the 
diameter of the storm would be formed. 

In either or in both of these ways, the sea may have been, and 
probably was, so affected on the 6th, 6th, and 7th July 1S43, u to 
produce the ebbing and flowing which was observed on certain parts 
of the coasts of Qreat Britain. 

The following Gentlemen were duly elected Ordinary Fellows : 
Archibald Swiaton, Esq., Professor of Civil Law in the 

University of Edinburgh. 
Dr Begbie, Fel. Roy. Col. Surg. Edin. 

The following Donations of Books to the Society's Library 
were announced : — 
The London University Calendar for ltt44, 
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The Examination Papers of the London University for the year 

1844. — By the Council of the Univertity. 
The Transactions of the Linniean Society of London. Vol. xiz. 

Part 2. 
Proceedings of the Linnraan Society of London. Nos. 15, 16, 17, 

18. — By the Society. 
Astronoiaical Observations made at the Radoliffe Ohaervatory, Ox- 
ford, in 1840 and 1841. 2 vols. By Manuel J. Johnson, 

— £y the Radclife Tnuttei. 
Uaps of the Irish Ordnance Survey, containing the connty of Dab- 

lin, in 30 sheets. — By the Lord Lieutenant. 
Souveaox M^oires de la Soci^ Imp^iale des Nataralistei de 

Moscow. Tome vii. — By the Society. 

Monday, ^tk MartA 1844. 

Sir T. M. BRISBANE, Preaideat, Bart., in the Chair. 

The following commanioation was readj — 

Od the Human Races in Britain, enumerated by Tacitus. 

By Dr Hibbert Ware. 

This memoir had been undertaken aa. preliminary to an ethnologi- 
cal inquiry which the author had proposed to institute into the abori- 
gines of the British Islands. It was premised, that, in this endea- 
vour to seek for ancient races in those which were modem, great 
caution is required. 

It has been asked, if, at the present day, we can as readily distin- 
guish an Iberian type from one that is Gaulish or Caledonian, as was 
done more than seventeen hundred years ago in the time of Tacitus t 
It is answered, that, by a coneervative principle in our nature, di- 
rected to the persistency of types, the influences of Time, Climate, 
and Civilization, are rendered of little avail. And, even in a mix- 
ture or crossing of races, there is an interposition of preserving laws 
made in favour of mutually approximating types, such as those of 
Europe. For instance, when two or more races are mingled together 
in different proportions, it is expected that the type of the minority 
wiU eventually become merged in that of the majority. But whether, 
in accelerating or postponing such a result, it will be found that, 
among all animals, nature exereises a sort of discretionary power 
under three varied cireumstances : \at. When races widely differ 
from each other ; 2d, When races are in a less degree remote ; and, 
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3d, When races, like tlioae of Britain, or Europe in general, ap- 
proximate closely ta each other. These three circumBtancea the 
author disciiGsed in succession. 

lit. When races widely differ from each other, a£ in the crossing 
of the horse &nd the ass. In this case, nature has ever declared, 
that a debased or intermediate breed shall not be perpetuated. 

2d, When races are in a less degree remote. In this example 
nature acts with uniformity, as in the crossing oFtlie spaniel with the 
greyhound, &c. ; and, among the human species, in the mixture of 
European and black races. In any one of these instances, there 
is no incapacity in the progeny to perpetuate its breeds but it will 
be found that the principle directed to the perfiistenco of races gra^ 
dually restores, in the course of a few generations, the purity of any 
one of the types which may hare been contaminated by mixture, 
while the other type, in the meantime, is doomed to extinction. 

3d, When races approximate closely to each other, as when 
spaniels (of which there are divers breeds), are crossed among them- 
selves, and the same of white and grey mice, the result shews that, 
in the progeny, the types of a paternal or maternal stock are less 
liable to occur in an intermediate, than in a perfectly distinct form | 
or, in other words, that there is a less tendency to a fusion than to 
a separation of types. For instance, in the Western Highlands of 
Scotland, which were peopled in snccession by the dark-haired Gael, 
and the flaxen-haired Scandinavian, there is, in the descendants, 
less a mixture than a separation of the types ; the progeny of many 
families of the peasantry iltuGtrating the distinctness with which 
Gaelic and Scandinavian characters are reproduced in cases where 
the paternal and maternal types differ from each other. 

In bringing forward those illustrations, it was far from being 
argued that a progeny did not often exhibit an intermediate charac- 
ter, derived from the two races of a paternal and maternal stock ; it 
was simply urged that a separation of types is equally, if not more 
common ; and that, when a sort of intermediate character is ac- 
tually derived from two European races, it is not necessarily per- 
petuated to a future prt^eny. On the contrary, a pure and distinct 
type, even though i-endered, for a generation or two, intermediate 
and obscure, is often revived, with all its primitive decision of cha- 
racter. 

The author, lastly, availed himself of the occasion to state, that 
the laws which appertained to the characters of races, hold good also 
witli individual distinctions ; and (hat nature seemed far more intent 
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upon perpetuating throagb succeBBive generations, what might be 
named ttie type of the individual, or person^ than upon producing 
intermediate likenessea, referred (often fancifully) to two types, 
paternal and maternal. 

From all these observations, it was concluded, that, although iu 
every society of mixed races the type of the minority had a tendency 
to become merged, or to disappear in that of the majority, yet that, 
by the interposition of relaxed laws, made in favour of the mixture of 
two or more approximating races, such a result (in the absence of 
exterminating wars, famine, or pestilence) may be postponed to an 
incalculable period of time ; and, as an ultimate consequence, that 
the discovery of ancient European races in those which are modem 
is a reasonable expectation not likely to be frustrated. 

After these observations, the author proceeded to the chief object 
of the Memoir, which was to explain, on ethnological principles, the 
ancient British races enumerated by Tacitus. These were, iH, the 
Caledonians — " the red hair of those who inhabit Caledonia, and 
tbeir large limbs, bespeak a Crerman origin ;" 2d, the Gauls — 
" those who are nearest to the Gauls are also similar to them ;" 
and, Zd, the Iberians, Indicated by their swarthy features and their 
curled hair. 

The following exhibits a classification of the modem British races 
with which the author compared those enameratod by Tacitus ; but 
the description of them does not admit of abridgment, 

(A.) Bacbs bspebrible to thb Lioht-haihbd Gbbhan Stock. 
Under the common title German, it was supposed that three races, 
iutd possibly a fourth, might be included. 

(a) The Teutonic race. — To this race the description given of 
the Germans by Tacitus was supposed to apply exclusively. This 
type the author stated to be found in Scotland and the north of 
England. 

(b) The Scandinavian race. — This type was described by the 
author as it occurs in Orkney and Shetland, in the North and West 
Highlands of Scotland, and in Ireland. 

(c) ITte Anglo- Fritian race. — The type prevails in the south 
and midland districts of England, but diminishes in the northern 
counties and in Scotland. 

(d.) The Pietish race. — The author has not yet had leisure to 
verify his suspicion, that there exists, in certain Scottish districts, 



db,GoogIe 



another German race, to which, poasibly, the description given of 
the FictB by Adamnan and various early writers, m&j apply. 

(B.) The Dask-haired Races of Europe. 

Between the light-hwred and dark-haired races of Europe coneti- 
tntional diSerences exist ; the former shewing the sanguine, and the 
latter the melancholio temperament. In the female constitution the 
diversity ia still more apparent. Under the dark-haired racea are 
included (a) the Cymric ; (t) the Gaulish ; (c) the Iberian. Tacitna 
merely distinguishes the two latter ; but under the term Gall! of 
the ancients, two distinct races are iocluded ; and when the Romans 
alluded to the gigantic stature of the Gauls, the description could 
only apply to the Cymric race, variously named Cimmerii, Cimbri, 
and Ombri, who were contemporary with the Gauls. 

(a) T/w Cytntio race. — This w&a the type of the ancient Britons 
in the time of Tacitus, as well as of the Belgse and Armorici in 
Gaul. It waa also that of the Fir-bolga (Viri Bolgse) of Ireland. 

(b) The Gaulish or Gallia race ,- also named Celtic, — a name 
which M. Thierry has proved to be merely a local one applied to an 
armed confederation of Gauls. The type was that of a third part of 
Gaul ; and, in the time of Tacitua, it distinguished the population of 
Ireland, part of Wales, and perhaps a few limited districts of Cale- 
donia. 

(c) The Iberian race. — This type ia still to be studied in the 
ancient Silurian district of Tacitus, particularly in the counties of 
Monmouth and Brecon. Hitherto the characters of this race have 
not been defined ; which blank in ethnology it was one of the lead- 
ing objecta of the present memoir to supply ; — while another, yet 
an ultimate one, was to shew, that the Iberian tribes are to be con- 
sidered as the aborigines of the British Islands, as well aa of Spain, 
Ireland, Gaul, and Italy. 

The following Donations of Books to the Society's Library 
were announced : — 

Annuaire Magn^tique et M^orologique du Corps des Ingfinienrs 
dea Mines de Bussie, Par A. T. Kupffner. Annee 1841.— 
Par le MinUtre des Finances. 

Journal of Agriculture, and Transactions of the Highland and Agri- 
cultural Society of Scotland, March 1844. — By the Sodety. 

Observations on Days of unusual Magnetic Disturbance made at the 
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British Colonial Observatories, under the Departmente of the 
Ordnance and Admiralty. Printed b; the British Govern- 
ment, under the superintendence of Lieutenant-Colonel Sabine, 
of the BojbI Artillery. Fart 1. 1840-1841. — By the Matter' 
General of the Ordnance. 

Monday, 18ih March 1844. 

Dr ABERCROMBIE, VJ»., in the Chair. 

The following commaniaatioiu were read :— 

1. On the Existence of an Osseous Structure in the Vertebral 
Column of Cartila^ous Fishes. By James Stark, M.D., 
F.R.S.E. 

The author, after quoting from the works of writers on Ichthyology 
and Comparative Anatomy their deEcriptions of the vertebral columns 
of eartilaginoua Eshea, proceeded to point out the ezisteDce of an 
OBseoug structure in the vertebrm of the Flagiastomi, or Bays and 
Sharks. In these animals the essential portion of each vertebra 
consists of a double cup or saucer-shaped osseous piece, resembling in 
form and structure the double cup-shaped vertebrte of osseous fishes, 
being, like them, composed of concentric rings of osseous matter. It 
was shewn that the whole of the encrusting cartilaginous matter, with 
its calcareous granules, could be removed from this osseous structure, 
without affecting the integrity of the spinal column, or interfering with 
the intervertebral ligamentary apparatus which was alone attached to 
this osseous structure. These double cup or saucer-shaped vertebrte 
were in the Bays shewn to be perforated by an extremely minute 
central aperture, which was, however, of a considerably larger size 
in a few genera of Sharks, as in the Dog-fish ; while in others, as in 
the Saw-fish, no such aperture could be distinguished. 

These double cup or saucer-shaped vertebrte receive various 
strengthening columns, pillars, or plates of osseous matter, which 
dtSer in structure and disposition in the several genera and species 
of cartilaginous fishes. In some, these plates were shewn to have a 
concentric arrangement, and to be separated from each other by plates 
of cartilage. In others, the plates were broad and flat, andextended 
only from the margin of the one cap to that of the other cup of the 
same vertebra. In others, the supports were compound and broad 



:!,q,i,i.:db,GoogIe 



464 

and had a somowbat radiated arrangement from the centra to the 
circQmference. While in others, two of these modes were united in 
strengthening the osseouE cups. 

The peculiarities of these double osseous cups, and their auppoi-ting 
columns, were pointed out in the vertebne of the Common Skate 
(Baia batis), Thomback IU7 (B. clavata), Sharp-nosed Bay (B. 
oxyrhynchua), Starry Bay (E. radiata). Common Dog-fish (ScylUum 
Catulus), Spotted Dog-fish (S. canicuta), Picked Dog-fish (Spinax 
acanthias). Common Tope (Galeus vulgaris), Basking Shark (Setache 
maximus), White Shack (Carcharias Tulgaris), Saw-fish (Pristis 
anti<luorum), and Chimtera (Chimsera monstrosa). 

The vertebral column of the Sturiones and Cyclostomi was shewn 
to be essentially composed of soft transparent cartilage. 

It was demonstrated by a chemical analysis of the essential osseous 
portions of the vertebree, that they were true bone. This was evi- 
denced by their containing the same amount of earthy and animal 
matters, as the bones of osseous fishes, as well as by their earthy 
salts being of the same nature in both classes of bones. The result 
of the author's analysis gires, as a mean, about 69 per cent, of earthy 
matters, chiefly consisting of phosphate of lime, and 31 per cent, of 
cartilage. The chemical composition of the common cartilaginous 
skeleton, and of the vertebrte, with their encrusting cartilage and 
calcareous granules, was also noticed, in order to shew the essential 
difference between them and the truly osseous portion of the ver- 
tebrffl. 

From these peculiarities in the spinal column of the Plagiostnmi 
(Bays and Sharks), taken in connection with the higher degree of 
development of their nervous, generative, and digestive systems, the 
author concluded, that these fishes* ought to form a new sub- 
class, and, in the descending scale of ot^^ization, be placed at the 
head of the fishes, as they manifestly form the connecting link be- 
tween the osseous fishes and the reptiles. He also concluded, that 
the Sturiones and Cyclostomi ought to be arranged together as a 
distinct subclass, to which the term of cartilaginous might still be re- 
tained, and be placed after the osseous fishes, in the descending scale 
of natural classification; as the lower grade of development of their 
whole systems, taken along with their essentially cartilaginous skele- 
tons, constituted them the connecting link between the higher mol- 
lusca and the more imperfectly oi^anized osseous fislies. 

The paper was concluded by pointing out the probable importance 
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to the geologist of the discoTsry of an oesmus structure in the ver- 
tebral columns of the Pl^iostomi, &iid one or two instances were re- 
ferred to in illustration of this part of the subject. 

2. Farther Observations on Glaciers, by Professor Forbea. 

Frevious to the reading of the papers, the President announced 
that the Keith Prize had been awarded by the Council to Profeuor 
Forbes for his Papers on Glaciers, 

The following Gentlemen were dalj elected Ordinary Fellowa 
of the Society : — 
Kicholas Grut, £iq. 

It«v. Archibald Bennie, one of the Ministers of the City. 
Darid Stevenson, Esq., Civil Engineer. 
Dr J. Y. Simpson, Professor of Midwifery, Edin. Univ. 

The following Donatiens of Books to the Society's Library 
were announced :— 
Journal of the Royal Geographical Society of London. Tol. xiii. 

Part 1. — By the Society. 
The American Journal of Science and Arts, conducted by Professor 

Silliman and Benjamm Sillinian, Jun. January 1844. — Sy 

the Editors. 
Scheikundige Onderzoekingen, Gedaan in hot Laboratorium der 

TTtrechtsche Hoogeschool. 2d Deel. 2d Stuk. — Sy the Editor$, 
flora Batava. No. 131. — By the King o/ Holland. 
Hapa of the Ordnance Surrey of England and Wales. Sheets 

Nos. 88 and 89. By the Maiter-General of the Ordnance. 
KoDgl. Vetenskaps — Acadomiens Haudlingar for Ar 1841. 
Arsberattelse om Framstegen i Kemi och Mineralogi, af Jac. Ber- 

zeliuB, for 1841, 1842, «ch 1843. 
ArBberattelse om Technologiens Framst^ Ar 1841, af G. E. 

Fatsch. 
ArsberiUtelBe om Zoologiens Framsteg under Aren 1840, 1842, 

af C. U. Boheman. 
Ber^ttelse om Astronomiens Framsteg (Sr Aren 1837, 1841, af 

N. H. Selander, — By the Boyal Academy of Sweden, 
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Monday, 1^ April 1844. 
Sir T. M. BRISBANE, President, Bart., in the Chair. 
The following communicatiotiB were read : — 
] . On the Development, Stracture, and Economy of the Ace- 
phalocysts of Authors ; with an Accoant of the Natural 
Analogies of the Entozoa in general. By Harry D. S. 
Goodsir, Conservator of the Museum of the Royal Coll. 
Soi^. Edin. Communicated by John Groodsir, Esq. 
The Acephalocyst or Hydatid is composed of a vesicle containing 
Suid. It propagates by means of internal gemmules, which are de~ 
veloped between the layers of the membrane oomposing the vesicle, 
and, after a certain time, are thrown off internally. 

The author, after pointing out these distingabhing characters of 
the Hydatid, referred to the confusion which had arisen, from want 
of proper observations on this point, and which, with other canses, 
had been the reason why the animal nature of these creatures had 
been denied by some writers of great authority. 

The author having procured a new form of Acephalocyst, was en- 
abled, from his obserrations on its structure and economy, to deter- 
mine several important points relative to the anatomy, physiology, 
and natural history of the other species of the class. 

He characterised this new species of Acephalocyst as a compound 
animal, inasmuch as one continuous membrane covered a complete 
rroup or mass of the Hydatids. This membrane was described as 
onsisting almost entirely of tubuli, ramifying freely through it, and 
a number of ovoid disks scattered at short intervals over its surface, 
the edges of which were lined with minute open stomata. which 
opened into the tubuli. The author looked upon these tubuli and 
stomata as the organs of nutrition. 

Another membrane lay immediately beneath that already de- 
scribed, and covered each Hydatid in particular. The body of the 
Hydatid itself consisted entirely of a homi^eneous mass of gelatine, 
intersected by a number of very delicate septa. 

The author now described the mode of propagation, which he 
stated was analogous to that of the polyps, in so far, that, Ist, there 
was a number of ova thrown off for the extension of tlie parent 
groQp ; and, 2d, another generation for the extension of the species 
generally. These ovules arose from the internal surface of the ez- 
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tero&l tabular membrane, and conaisted of a parent cell, containiDg 
yonng ones within it. 

The author here directed attention particularly to the mode of 
growth In this and the simple Acepfaalocyst, as compared with that 
(^ the nest Imown animal in the class, viz., the Ceenurus. He stated, 
that, in the first (Hydatid), one cell was thrown ofT from the internal 
surface of the reside, which increased in size by simple dilatation, 
without any cellular development whatever. The growth of the new 
form of Acephalocyst was exactly similar, — with this difference, 
that originally there was a parent cell which formed a nnmber of 
yonng cells within it, each of which afterwards became the separate 
individual, by simple dilatation also. 

The author, after describing the adult Cffinuros, then proceeded 
to state the observations he had made on its development from the 
OTule npwards. He stated, that the ovule, when observed within 
the body of the parent anioMl, was composed, first, of a germinal 
spot within a germinal vesicle, and which was enclosed in a yolk of 
very considerable size. The yolk, again, was surrounded b; a very 
thin layer of albumen, defended by the shell or external covering.* 
After the ovum escaped from the parent, the germinal spot increased 
very much in size, and a small clear spot appeared in its ceptre. 

During the third stage, the germinal spot had increased consider- 
ably in size, and had become nodulated ; the central spot had also 
increased in size. 

Daring the fourth stage, the nodules had become separate cells, 
Burrounding a central cell, which had al«o a germinal spot within it. 
This ^;ain underwent similar changes, and was succeeded in turn 
by other crops of cells in like succession. This formation of cells, 
from a succession of centres, only extended the growth in a It^ral 
direction, the author therefore named this the discoidal period of 
growth, which again he subdivided into minor atageg. 

After describing all the btages of dieeoldal development, he pro- 
ceeded to point out a change that took place in the mode of develop- 
ment of the cells, and which, according to the direction of growth, he 
named the vertical period of growth. 

During the discoidal period of development, all the cells were pro- 
duced from one series or succession of centres ; but during the ver- 
tical period, instead of one, there were several, each of which form 



* The Butlior looks upon theee parts of the ovule aa merely analogous 
to those of the higher animala. 
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young cells. The excentrio celb of thU period were all productlTe, 
and set, able to form new centres. The number of centres, howefer, 
were always limited, owing to the liquefaction and absorption of nu- 
iiierous peripheral cells. 

The author, in the concluding part of his paper, stated, that dur- 
ing his obserrations, he waa led to perceive the existence of many 
beautiful analogies between the Entozoa ajid the species belonging 
to other classes of the animal kingdom. 

The toItox among the inCiisoria, he considered as the analogue of 
the Hydatid, and illustrated this by examining their economy com- 
paratirely. 

The Alcyonidium among the Polyps, is the analogue of the new 
form of Acephalocyst. Ova in both cases being developed, Ist, 
foi the purpose of bcreasing the bulk of the parent group ; and, 
2d, for the purpose of being distributed generally, to form se- 
parate and independent groups. In the function of nutrition the 
analogy also hold true, inasmuch as each of the stomata or disks, it 
may be, supplied nourishment to the whole group, as well as to its 
own particular part ; in the Aleyonidinm, each polype acts as a mouth 
for the group. 

Proceeding upwards in the scale, the author looks upon Diplozoon 
as theanalc^neofthe Asterias, Tristoma, as that of Scutella and Dis- 
toma, that of Echinus j and brought forward an interesting observa' 
tion, which he thought decisive as to the propriety of the analogies 
drawn between these Entozoa and Et^inodermata, namely, that as 
the Echinus is merely an Asterias, with the rays folded back, so as 
to meet at the tips and form a globe, so is the Distoma merely a 
DiploEoon, with the two bodies folded together. 

The Acanthocephftla, of which the Echinorynchi are the types, 
are analogues of the Crustacea, through the Lemeie. The Ccetelmin- 
tha, of which the Lumbricoides are the types, are analogous to the 
Annelida through the Lumbrici. 

2. Account of a Repetition of Dr Samuel Brown's Processes for 
the Conversion of Carbon into Silicon. By George Wilson, 
M.D., Lecturer on Chemistry ; and John Crombie Brown, 
Esq. Commnnicated by the Secretary. 

The authors commenced with an account of the trials they made 
with the Cyanide of lead ; which, according to Dr Brown's most 
reoent announcement, is resolved by his process into gaseous nitrogen 
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and silicon. In the first place, however, the; could not succeed in 
obtainiDg a pure cyanide of that metal. Eor whether they decom- 
posed the cyanide of potassium, or the hydrocyanate of ammonia con- 
taining an excoaa of hydrocyanic acid, by neutral acetate of lead, by 
this salt acidulated with acetic acid, or by tribasic acetate, they 
constantly obtained a compound containing a large quantity of a 
hydrated basic acetate of lead ; and they were not more success- 
ful when they substituted other salts of lead for the acetate as a 
predpitant, such as the nitrate, basic nitrate, nitrite, chloride, 
or iodide. It was impossible, therefore, to obtain atomic results 
with the cyanide of lead. But several of the precipitates, obtained 
in die ways now mentioned, were subjected nevertheless to Dr 
Brown's process, and there was obtained a brown substance, which 
they expected to prove to be silicon. When fused, however, with 
carbonate of potash, instead of yielding more than twice its weight 
of silica, it gave only a tenth of its weight of a yellowish- white sub- 
stance, which waa not examined with any particular care, but which 
seemed to correspond with silica in its leading properties. 

The Cyanides of copper and zinc were also rejected aftor adequate 
trials ; and recourse was then had to the Cyanide of silver, which, it 
is well known, may be readily obtained pure and definite in com- 
position. When similarly treated as in the process with cyanide of 
lead, it was converted by heat into a brown powder, with the loss 
of only a 400th of its weight ; and when this was fused with car- 
bonate of potash, there was obtained from the product a notable 
quantity of a substance corresponding in properties with silica, but 
still much inferior in quantity to what ought to have been obtained, 
had the whole carbon of the cyanide become silicon. 

The authors next mentioned the results they obtained with the 
Ferrocyanides. The Ferrocyanide of potassium, when heated with 
carbonate of potash at a white heat, according to Dr Brown's earlier 
process, yielded them a saline mass, in which, in many trials, they 
could obtain only traces of a substance corresponding with silica in 
properties. Ferrocyanide of lead also yielded traces ; Prussian 
blue none ; Ferrocyanide of copper rather more than the similar 
salt of lead. 

They then turned to Paracyanogen, which they treated repeatedly 
by Dr Brown's method of fusion with carbonate of potash. They 
were foiled, however, in obtaining his results. Paracyanogen ob- 
tained from cyanide of mercury, and purified by boiling it first with 
water, and then with solution of carbonate of potash, gave off, not 

B 
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jutrogen only, sa Dr Srown has stated, but also carbonic acid aad 
carbonic oxide ; and the residue contained carbon. The anthers, 
however, obtuned some Eilica in the greater namber of cases ; 
occasionally none, even from paracyanogen prepared by Dr Brown 
himself; frequently very little ; and never nearly the quantity which 
ought to have been obtained had the whole carbon become silicon, 
but fifteen per cent, at the utmost. 

They also varied the process with Paracyanogen, by beating it 
alone for three days over an argand gas-flame in a malleablO'iroa 
crucible, luted and coated with stucco. A nut-brown powder, weigh- 
ing 4.2 grains, was thus obtained from 18.6 grains of Panicyanc^n. 
When 3.9 grains of this were fused with carbonate of potash, and 
the product treated as if it contained silicate of potash, the authors 
obtained 8.4 grains of a substance undistinguishable by any charac- 
ters from silica. Had the brown powder been silicon, the prodnct 
in this form should have been 8.11 grains. This experiment was 
twice repeated unsuccessfully. 

The authors believe the substance obtained on this and other 
occasions to have been silica on the following grounds. It was a 
white, gritty powder, unalterable by ebullition in aqua r^ia for 
hours, or by exposure to a white heat, or to the full blow-pipe blast ; 
fusible into a glass bead with carbonate of soda before the blow- 
pipe ; soluble with effervescence in fused alkaline carbonates, and 
recoverable from tbe product without any change of property ; con- 
vertible, when heated with potassium, into a substance nndistinguish- 
able from silicon ; and jdelding fluo-silicic acid when heated with 
ficor-spar and sulphuric acid. 

In conclusion, they deny that it is passible to ascribe the appear- 
ance of the silicon and silica in these experiments either to impurity 
of the re-agents employed, or to action upon tbe vessels constituting 
the apparatus. They consider, therefore, that silicon was produced 
in an anomalous manner ; but tbey do not admit that it is proved to 
have come from the carbon ; for it might have been derived as well 
from the nitrogen, or from both elements together. And tbey state, 
that they abandoned the farther trial of Dr Brown''s processes, be- 
cause they became satbfied, that his experiments cannot be repeated 
at wiU ; and that the conditions essential to success have not been 
ascertained, nor the details of the processes sufficiently worked ont, to 
afford the means of establishing the traosmutabilit; of carbon into 
silicon on quantitative grounds. 
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3. Oo Dr Mathew Stewart's General Theorems. By T. S. 

Davies, Esq, F.R.S.E. 

The following Donations were presented to the Society 
since the last Meeting : — ■ 

Proceedings of the Academy of Katural Sciences of Philadelphia. 

Vol i., Nos. 30, 31, 32, and 33. — By the Academy. 
Proceedings of the Boyal Irieh Academy for the yean 1841-43, 

and 1842-43. — By the Academy. 
Sketch of the Civil EDgiceeriDg of North America. By David Ste* 

Tenson, Civil Eogineer.^^y the Author, 
A Treatise on the Application of Marine Surveying and Hydrometrj 

to the Practice of Civil Engineering, Bj David Steven»n, 

Gvil Engineer. — By the Author, 

Monday, \blh ^pril 1844, 
Very Rev. Principal LEE, V.P., in the Chair. 
The foUowing commimicatioii waa read :— 
1. Inquiry into the Aborigines of the British Islands. Part 3. 
On the claims of the Cymric and Gaelic races to be thus 
considered. By Dr S. Hibbert Ware. 

In the first part of the present memoir, it waa shewn that Gtesar' 
divided Gaul into three parts, of which one was inhabited by the 
BelgtB, another by those who, in their own language, were called 
Ceitte, but who, by the Bomans, were named Gaula, and a third by 
the AquitanL These three nations, according to the Boman his- 
torian, difiTered from each other in language, custom, uid laws ; but 
it was remarked by the author, that they also differed from each 
other in physical characters,- — the Belgss possessing what is named 
a Cymric type, the Gauls proper a Gaulish type, and the Aquitani 
an Iberian type. All these three races were to be distinguished 
from the zanthous, light-haired, Germanic tribes of the West of 
Europe, not only by the dark colour of the hair and eyes, but by 
other particulars, as the form of the head, die 

The present memoir was confined to (l«t). the Cymrio race, and 
(2dly), the Gaelic race. 

(1*(X The Cymric race. — The physiological distinction of C^mri 
and Gaelic races was first established by the lata Dr W. F, Edwards, 
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" Des Garactdres PbyeiologiqueB dea Baces d'Humain." 
The Cymric bead is long, and often failing in width. The forehead 
is large and high ; the nose curred, with tbe extremttj depreBsed, 
and the nasal ailes raised or turned up ; the chin strongly narked 
and prominent, and the stature tall. It vas also explained by the 
author that these physical characters were associated with a distinct 
moral type. 

It was argued, in the present memoir, that tBe Cymri had na 
real pretensions whatever to consider themselves (as in tbe ancient 
British trisds) a primitive race in Britain, In tracing their pn^ 
gress from their oriental sojourning place to tbe remote west, they 
appear to have taken possession of no ground in any part of Europe 
which had not bees preoccupied by other races. The author, in 
the course of arriving at this conchiiion, gave the following historic^ 
account of the Cymri. 

Sogdiana and Bactriana appear to have been the cradle of this 
race. At tbe present day, tbe Cymric type may be identified 
among the wandering tribes of Beloodiistan, of which the author 
bad evidence in some very accurate drawings, executed for him by 
his late son, during the expedition of Lord Kean.. 

The course of Cymric migration from east to west, was inferred 
by the occasional light which history affords of the physical cha- 
racters of this early race, aided also by philological tests. The 
Cymric type is to be detected among some of the tribes andently 
dwellii^ between the Caspian and Euzine seas, and in certain 
Egyptian sculptures, as figured by Bosallini, of the Fecearo- (nameii 
by Wilkinson,- TokharC) dwelling, in^ the time ef Bameses the Third, 
not far from the eastern shores of the Mediterranean. Tarioas' 
kinds of evidence also demonstrate, that the (^mri are to be traced, 
during their westerly migration, in Persia, along the shores of the 
Black Sea, in Greece, in Italy, and in the tracts watered by the 
Danube and the nhine. They agaiI^ appear as confederated 
tribes, known by the appellation of Boii, and Belgce. Under the 
name of Firbolgs (Viri Bolgse), tbey peopled Ireland, and, in occupy- 
ing England and Scotland, they were lastly drtven, by Saxon inroads, 
to the mountainous recesses of Wales, Various details of the greater 
or less prevalence of the Cymric type, as it is to be traced in these 
different countries, were supplied by the author. 

(2dZy), TA# Gavluh, or GfaeHc race. — According to Ttt Edwarda, 
the head is round, so as to approach in a manner t» a spherical 
form ; the forehead is moderate, a little swelled out, and retreating 
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towards the temples ; the eyes are large and epen ; ttie nose, in 
tnciDg it from the depreesion at its origin, is nearly straight, or 
withont any marked carratnre, and rounded at tho estremity ; th« 
chin is also roanded. Lastly, the height is moderat« ; which, as 
Thierry, in his Hietoire des Gauloie, first shewed, is an important 
bistorieal distinction : for whenever the Ramans spoke of the gigantto 
height of the Gauls, they meant their Cymric, and not their Gaelic 
foes. It was also explained that the moral type of the Ganla 
differed mnch from that of the Cymric race. 

In considering the claims of the Gaelic race to be ranked as 
aboriginal in Britain, the author entered upon two questions, (a) 
their original sojourning place, and (6) their course of migration. 

(a) The AMotus cradle of the Gaelic race.— -The author, after 
noticing the suspicion of Baron Larrey, that Arabia was to be thus 
considered, as well as the various opinions on this subject, advanced 
by Vallancoy, Dr O'Conor, Sir William Betham, and others, was 
inclined to believe that the primitive Gaob were a polished and 
civilized people, originally dwelling on tbe eastern coast of the 
Mediterranean, who, as maritime adventurers, visited the west of 
£iirope on objects of traffic, particularly for tbe sake of the precious 
metals. He did not consider it as necessary to this opinion, that 
they should be identified with the Phcenicians, or any other nation 
equally maritime ; but left this question to be determined by more 
satisfactory evidence than has hitherto been adduced, resulting from 
a comparison of physical characters. It was also observed, that the 
leading physical characters of the Gael, namely, the form of the 
head and features, appear in the figures of certain sculptured 
moiiBments of tbe very early period of Barneses the Third, which, 
from a discordancy in other respects, have greatly puzzled both 
ChampoUion, and Bosallini. These figures of a civilized people, 
richly attired, are referred to inhabitants of Canaan or its confines. 

(b) The eonree of Gaelic migration to the West.— The author was 
disposed to consider, that evidence of tbe westerly course of Gaelic 
migration might prebably be found in the commercial settlemmts 
which early maritime tribes may have formed on the Mediterranean 
coasts and islands. He, accordingly, adverted to the remark of 
Baron Larrey, relative to the identity of the western Arabs with 
Gaulish races, — to the assertion of Gesenius, that the Numidian 
langu^e was a pure, or very nearly pure, Hebrew, such as was 
spoken by the ancient Canaanites or FhoeniciaoB, — and to various 
Cyclopean structures in Malta, on the Afrioui coast, and elsewheret 
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similar to those which chonoterise the westerly ooQDtries of the 
Gael. But the author dwelt most npon the account of the Tutt 
ditaai of Spain, as girea by Pliny, to whom an early Introduction of 
letters wag ascribed, together with the use of valuable works of art 
wrought in the precious metals, resembling such as are constantly 
discovered in Ireland, which indicate the very early state of civil- 
ization in this country. The author then entered into a detuled 
description, from personal observation, of the greater or less fre- 
quency of the Gaelic type in France, Ireland, Scotland, and Wales; 
and of the causes to which its disappearance in many extensive dis- 
tricts m^ht have been attributable. 

After these explanations, the general question was considered,— 
What race ought to be regarded as aboriginal in the British islands 1 
Llwyd had long since shown, from the language of topography, that 
the Gauls had preceded the Cymri in the occupation of Britain. But 
it was asked, — if there might not have been a still earlier race exist- 
ing in this country than the maritime and commercial Gauls i 

To this question an answer waa given in the affirmative. Taci- 
tus, in hia enumeration of British races, has suggested, that an an- 
cient Iberian stock, remarkable for a swarthy complexion and curled 
hair, might have passed over and occupied the seat of the Silures (in 
South Wales) ; — a British tribe, with whom he was disposed to idea* 
tity this primitive race of Spain. 

It was then stated, that the author had collected abundant evi- 
dence which leads to the conclusion, that an Iberian, on Aquitanian 
race, was an older one in Britain than either of the two whose pre- 
tensions he had discussed ; but that it would be in vain to establish 
their aborij^nal claims, unless the history of the Cymri and the 
Gael, in reference not only to their Asiatic sojourning place, but also 
to their westerly course of migration, was well understood. He, 
lastly, expressed his hope, that, if the aboriginal claims of the Ibe<- 
nan race meet with confirmation, some l^ht would be thrown upon 
the fossil bones of the human species which are found in caves, or 
buried deep in strata of peat, occasionally associated with the remains 
of .animals now extinct, whi^ have had an existence prior even to the 
records of history. 
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2. On the Knowledge of Distance given by BinocularViBions. 

By Sir David Brewster, K.H. 

Tlie following Gentleman was duly elected on Ordinary Fellow 

of the Society ; — 

Dr Thomaa E. Colledge, Fel. Roy. Coll. Phys. Edin. 

The following Donations of Books to the Society's Library 
were annoanced. 
The Electrical Magazine. Conducted by Mr Charles V. Walker. 

Vol I., No. 2.— By th« Editor. 
Litorarische Sympathien oder induatrielle Buchmaoberei : Eta Beit- 
rag zar Geschichte der neueren Englischen Lexicographie, ron 

Dr J. G. Flugel. — By the Author. 
Pifty-Fifth Annual Beport of the Begents of the TTniversity of the 

State of New York.— 5y Dr ChrMnon. 
Journal of the Asiatic Society of Bengal Nob. 136. 137, 138, 

and 139. — By th« Society. 
TntTels through the Alps of SaToy, and the other parts of the Pa- 

risime Chain, with observations on the phenomena of Glaciers. 

By James D. Forbes, F.B.S.S.L. and E., &c. &c — By th« 

Author. 

Monday QlA Mi^ 1844. 
Dr ABERCROMBY, V.P., in the Chair, 
The following oommimications were read : — 

1. On the Conversion of Relief by Inverted Vision. By Sir 

David Brewster, K.H. 

2. On the Geology of Cockbnm-Law and its Nei^bourhood, 
By William Stevenson, Dunse. Communicated by David 
Milne, Esq. 

The anthor, in the first part of his paper, described the nature of 
the formations, and in the last part oifered hia views in explanatioi) 
of the appear&nces. 

In describing the formations, he enumerated, first, those of aqutotit, 
and last those of Ugneout origin. 

I. The former consist of the greywacke, the ojd red sandstone, 
and the coaL-measure formations. 



:!,q,i,i.:db,GoogIe 



476 

(1.) The greyviaeke etrats form the summit of Oockbam-Law, 
havjiig a strike about K£. and SW. nearly rertical. There appears 
to be no decided erideoce of any orgaoio remains in these strata ;^ 
there are curious markings which are most probably only concretion- 
ary. At Hoardwheel. situated to the eastward of Cockbum-Law, 
two Tarieties of copper ore are found in the greywacke, the green 
and the grey, the former of which is the most plentiful, and imparts 
a beautiful hue to the rocks. The oxide of manganese is also widely 
diffused. 

(2.) The old red Bcmdttone strata lie over the nptumed edges of 
the greywacke, and hare therefore been deposited at a more recent 
epoch. At a distance from the hills they are generally horizontal, 
or dip away at a gentle angle ; — but at tlie sides of the bills they 
are highly inclined,— a circumstance probably caused by an upheaval 
of the hills, which took place after the date of this formation. These 
old red sandstones are extensively developed in Preston Haogh. The 
lowest bed consists of pebbles or fragments of rocks, both angular 
and rounded, derived from the wearing down of the greywacke and 
porphyritic rocks. The colour of this formation is, especially towards 
its base, of a red colour. 

It is in this formation, that the bones, teeth, soalas, and spines of 
the HoloptUhius nobilusitaus, a large ganoid fish, described by 
Agassiz, were found by the author in 1840. These are remains of 
the same kind of fish which have been found in Perthshire, England, 
Russia, and in other parts of the globe, and which abounded at the 
epoch of the old red sandstone formation; for wherever it is found, 
these particular rocks prevail. The nature of the strata in which it 
is found — a coarse, gritty sandstone — seems to indicate that the 
HohptiMus swam about in waters near the shore ; another proof of 
which is afforded by the ripple marks on the sandstone slabs near 
their place of sepulture. These interesting relics are very abundant 
in the strata opposite to Cockbura Mill, and also about half a mile 
below it, on the right bank of the Whitadder. 

(3.) The eoal-meaawe strata lie above the old red sandstone 
rocks, but are not disconformable to them in dip. They are to be 
seen in the Whitadder, below Preston Bridge, and consist of the 
ordinary sandstones, shales, and strata of ironstone. The only 
fossils prevailing in them are those of terrestrial vegetables, which 
probably had been drifted by rivers, 

II, The Tffneows rocks were divided by the author into two classes 
— Hine of which he descril)ed as the Felspatiiic, the other as the 
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(I.) The Febpcakie rocka coniprebend all those igneoos rocks 
assooiftted with the gre^acke strata, consisdng of the granites, 
and syenitea, and old porphyries of Cockbum-Law, the Stane- 
ehiel, the Knock Hill, Blaokerstone Hill, die. The central parts 
of these igneous masses present the most cr^rstalline appearance, 
oonsiating there of pyramidal and wedge-shaped blocks. In those 
parts approaching to and in contact with the grejwacke strata, 
a rhoniboidal par&llelopiped structure prevails, — which also charac- 
terises the aqueous rocks when in contact with the igneous. It is 
interesting to notice the effect produced on the grejwacke strata, b; 
^e outburst through and among them of these igneous rocks. Whore 
the two kinds of rocks are immediately in contact, all signs of stra- 
tification in the greywacke have been obliterated; and, indeed, these 
strata appear to have been metamorphosed into syenite. 

(2.) The Angitie trap-rocka exist almost entirely among the 
more recent aqueous rocks, tiz. the old red sandstoQes and coal- 
measures. They are seldom or never seen within the range of the 
greywacke formation, at least in this neighbourhood. 

These augitic traps exist both in the form of narrow dykes, and io 
that of great masses constituting hills. Of the former, the Cum- 
ledge trap-dyke is a good example. It is seen in the bed of Oxen- 
dean Burn at Cumledge House, and there forms in amygdaloidal 
greenstone, abounding in veins of zeolite, steatite, and other mine- 
rals. The width of the dyke at this place is about ten yards. The 
average direction of the dyke is NN.W. and SS.E, It has had the 
effect, as usual, of hardening the strata on each side of it. This dyke 
has been traced by the author for a considerable distance, running 
through both the old red sandstone and coal-measure formations. 
It appears also to reach into the granite of the Staneshiel and Cock- 
ham-Law. 

An overflow of amygdaloidal trap is to be seen on the left bank 
of the Whitadder, below Cockbum Mill, forming a bed of aboat four 
feet thick, and lying above the old red sandstone strata. There are 
large accumulations of greenstone at Borthwick and Castlo Mains, 
DuDse-Law is also composed of basalt. 

In the second part of his paper, the author shewed that the out- 
burst of the granite and other felspathio rocks had taken place simul- 
taneously with the upsetting of the greywacke formation, and before 
the deposition of the old red sandstones. He also stated, that when, 
after the deposition of the coal-measures, a new outburst of igneous 
rocks took place, the Iiammermuir chain probably received an ad- 
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dition&l upha&re, — as the coneiderabla dip of the old red sandstone 
from that chain could not otherwiae be very well accounted for. 
The colour of the old red sandstones he attributed to the wearing 
down of the greywacke and porpbyritic rocks of a red colour. The 
reason why the outburst of the porphyritic rocks took place before 
the augitic traps, he supposed might be the smaller specific gravity of 
the former. 

Mr Stevenson's p^r was illustrated hj a geological map, as 
well as by numerous sections. 

3. Notice regarding The Indian Grasa Oil, or Oil of Andropo- 
gon Calamus-aromaticuB. By Thomas G. Tilley, Phil. D. 
Communicated by Dr ChristiBon. 

The oil known as Indian Grass Oil, has been referred by Dr 
Royletothe Andropogon Calamus-aromaticus, a plant which he con- 
ceives to be identical with the 'KaKmimi agu/jMrixoi of the Greeks. 
It has been used in medicine as a stimulant embrocation in rheuma- 
tism, &c. 

The oil, which was green, became yellow when heated. It ac- 
quired a steady boiling point at 440°, between which temperature 
aad 442°, a transparent colourless oil distil over. This, after recti- 
fication by chloride of calcium, was analysed, and found to have the 
following composition. 

Foimd. Atoms. CalcDlstod. 

Carbon 88.10 10 88.46. 

Hydrogen 11.29 16 11.54. 

from which data, it appears that the oil of grass contains, and chiefly 
consists of a carbo-bydrogen, in which the proportion of the carboii 
is to the hydrogen, as 10 to 16, as in the case of oil of turpentine, 
and other volatile oils of the same class. 

The following Donations of Books to the Societ/s Library 
were announced : — 

M^moires prSsent^ par divers Savants il 1' Academic Boyale dea 
Sciences de I'lnstitut de France. Tome viii. — Sif ths Royal 



M^moires de la Soci^t^ de Physique et d'Histoire Naturelle de 

GenSve. Tome x., Part \.—By the Sodety. 
Annales des Sciences Physiques et Naturelles d'Agriculture et 
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d'InduBtrie de Lyon. Tome ^.^Sy the Soyal Society d/ 

Agriculture at Lyons. 
Bulletin de la Soci^6 Geologique de France. (Deuxieme Serie.) 

Tome i. FeuiUes 8-10. — By the Society. 
Memoirs of the Literary and Philosophical Society of Mancheeter, 

Vol. Tii,, Part. 1. — By the Society. 
Journal of the Statistical Society of London. Vol. vii.. Part L— 

Sy the Society, 
Scheikundjge Onderzockingen, gedaan in het Laboratorium der Utre- 

tchtsche Hoogeschool. Deel ii. Stuk 4. — By the Editors. 
Comptes Bendus Hebdoniadaires dos Seances de I'Acadgmie des 

Sciences. Tome xvii., Nos. 25 and 23 ; and Tom. XTiIi., Nos. 

1-14. — By the Academy. 
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PROCEEDINGS 



ROYAL SOCIETY OF EDINBURGH. 



Monday, May 3, 1817. 

The following Donations of Books to the Library were 
announced : — 

Memoirs Mid ProceedingB of the Cbemloal Society. Fart 20. 8ro. 

— By the Sonety, 
The American Journal of Science and Arts. Conducted hj Frofes- 

sors Sillim&n and J. D. Dana. For M&rch 1847- 8to. — By 

the Editors. 
On three several Hurricanes of the Atlantic, and their relations to 

the Northers of Mexioo and Central America, irlth notices of 

other Btorma. By W. C. Redfield. 870. — By the Author. 
Froceedinga of the American Academy of Arts and Sciences, May 

26, 1846. Svo.— By the Aeadtmy. 
The Fourteenth Annual Report of the Royal Cornwall Polytechnic 

Society, 1846. 8vo. — By the Soaiety. , .. 

Magnetioal and Meteorological Obaerrationa made at the Royal 

Observatory, Greenwich, in the year 1844. Under the direction 

of Geoi^e Biddell Airy, Esq., M.A., Astronomer-Royal. 4to. 
— By the Royal Society. 
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Sixty -Fifth Sbssion. 
Firal Ordinary Meeting, 6M December 1847. 

Sir THOMAS MAKBOUGAL BRISBANE, Bart,, 
President, in the Chair. 
The following Communicstione were read : — 

1. Biographical Memoir of the late Dr Hope. By Dr Traill. 

2. Note on the Constitution of the Phosphates of the Organic 

AlkalieB. By Dp Thomas Anderson. 

The author had been led to investigate the phosphates of the 
organic alkalies, with the view of determining the accuracy of an 
analysis of the phosphate of strychnia by Regnault, which gave results 
incompaUble with the known constitution of the inorganic phosphates. 
He alluded to the investigation of the phosphates of aniline by 
Nicholson, and proceeded to the statement of his own observations. 

Phosphate of Strychnia, with one equivalent of Strychnia, was 
obtained in long truncated needles, by digesting strychnia in 
tribasic phosphoric acid. It dissolved readily in water, and vaa acid 
to test-paper. By analysis it gave results corresponding to the 
formula 

(C „ Hjs Nj Ot HO) 2 HO PO5 
The crystallized salt was found to contain 4 equivalents of water of 
crystalization. 

Phosphate of Strychnia, with two equivalents of Strychnia. By 
long-continued digestion of strychnia with the foregoing water in 
solution, an additional atom of the alkaloid is dissolved, and the solu- 
tion on cooling deposits rectangular tables of a salt which is neutral 
to test-paper. It is less soluble in water than the acid phosphate, 
and its constitution was found to be represented by the formula 
2 (C4, Hjs N; O, HO) HO PO5 

Phosphate of Brv,cia, with two equivalents of Bruina, is obtained 
by the solution of Erucia in phosphoric acid, and crystallizes from 
the concentrated solution in short prisms. The crystals are neutral 
to test-paper, and contain a large quantity of water of crystallization, 
which they lose by efflorescence. The formula of the salt is 
2 (C„ H,3 N, 0; HO) HO POi 
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A double phosphate of Brucia and soda waa also formed, but could 
not b« obtained perfectly pure. 

Phosphate of Quinine, with three eqvivalentt of Qutntm. Bj 
digesting quinine with phosphoric acid, a Bolution of this salt is 
obtained, which becomes & solid mass of silk]r needles on cooling. Thej 
are extremely soluble in hot water, and are quite neutral to test- 
paper. They gave, by analysis, a result corresponding with 
3{Gj»H,aN02HO)POs 

These results the author considered sufficient to establish the fact, 
that the phosphate of the otganic alkalies agree in their constitution 
with the inorganic salts of that acid ; and he concluded his paper bf 
observing, that the relations of these bases to phosphoric acid might 
be made use of as a means of classifying them. Thus quinine, which 
replaces three equivalents of water in phosphoric acid, might be com- 
pared to oxide of lead and the oxides of the heavy metals. Brucia 
might represent the inorganic alkalies. While strychnia, which. 
under ordinary cireumstancea, replaces only one equivalent of wat«r, 
belongs to a dass which has no anaJogue among the series of inor- 
ganic bases. 

The following Donations to the Library were announced: 

Annals of the Lyceum of Katural History of New York, VoL IV., 
No. 67. 8vo. — By the Society. 

Address delivered at the Anniversary Meeting of the Geological 
Society of London, on the 19th February 1847. By Leonard 
Homer, V.P.R.S., President of the Society. 8vo. — S>/ the 
Author. 

Proceedings of the American Philosophical Society. Vol. IV., No. 
34. 8vo. 

Transactions of the American Philosophical Society, held at Phila- 
delphia, for Promoting Useful Knowledge. Vol. IX., Part 3. 
— Si/ the Society. 

A Treatise on Atmospheric PhenMnena. By Edward Joseph Lowe, 
Esq., 8vo. — By the Author. 

Annates de I'Observatoire Royal de Bruxelles. Tom, V. — By 
M. A. Q,uetde.t. 

M^moires Couroiines et Memoires des Savants Etrangers, par 1' Aca- 
demic Royale de Bruxelles, Tom. IX-. 1845 et 1846 ; Tom. 
XX., 1846, 2 Parties; Tom. XXL, 1846. ^to. — By <M 
Acadetny. 
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Nouve&ux M^moirea de rAcademie Bofale des Sciences et Belles 

Lettrea de Bruxellea. Tom. XIX. 4to. — By the Academy. 
M^moirea de I'Acadfmie Boyale des Scienoes, des Lettres, et des 

BeauK Arts de Belgique. Tom. XX. 8vo, — By the Academy. 
Bulletin de I'Acad^mie Bioyale dea Sciences, des Lettres, et des 

Beaax Arts de Belgique. Tom. XIII. (complete) et Tom. 

XIV., Nob. 1, 2, 3, 4, 5, 6. 8to.— By the Academy. 
Bulletin de la Commission Centrale de Satistique de Belgique. Ext. 

de Tom. III., sur lea Anciens Recensementa de la Population 

Beige, par M. Quetelet; et la mgme livraiaon, De I'lnflnence 

du Libre Arbitre de I'Homme sur lea Faits Sociaux. Par 

M. A. Quetelet. 8to. — By the Author. 
Bulletin de la Soci6t6 Imperials dee Naturalistes de Moscon. Nos. 

3, 4 (1846J; No. 1 fl847). 8vo. 
S&nce Extraordinaire da la meme Society, du 22 FSvrier 1847. 870. 

— By the Society. 
Berichte Uber die Mittbeilu'ngen von Freonden der Naturwissen- 

schaften in Wien. Von W. Haidinger. Bandl., Nos. 1 — 6,und 

Subscriptions Liste. 8to. — By the Author. 
Bulletin der Kbnigl. Akademie der Wissenschaften zu Berlin. Nos. 

1-77- 8vo. — By the Academy. 
Gelehrte Anzeigen, von der Akademie der Wissenscliaften zu Berlin, 

Bde. 16-23. 8vo. — By the Academy. 
Abhandlungen der Mathematisch-Fhysikalischen Claase der Konigl. 

Bayerischen Akademie der 'Wissengchaften. 4 Band. 3 Abtbei- 

lung. 4to. — By the Academy. 
Uber das Studium der Griechischen und Bomischen Alterthiimer. 

Von Ernest ron Lasaulx, — By the Author. 
Uber die Ordealien bei den Germanen in ihrem Zusammenhange mit 

der Beligion. Von Georg Phillips. 8to. — By the Author. 
Die Uberbieibsel der AlUegyptischen Menschenrace. Von Dr Franz 

Pruner, 8vo, — By the Author. 
Almanach der Akademie der Wisaensobaftenzu Gottingen, fiir 1847. 

870.^5^ the Academy. 
Annuaire de I'Acadgniie Boyalo de Belgique, 1846 & 1847. 8vo. — 

By the Academy. 
Annuaire dc I'Observatoire Bioyale de Bruxelles. Par lA. Quetelet. 

1847.-rJSy the Au^or. 
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Journal of Agriculture, and Traasaotions of the Highland and 

Agricultural Society of Scotland. No. 17 (July) and No. 18 

(October) 1847- 8to. — By the Society. 
Journal of the Statistical Society of London. Vol. X,, Part 3. 8»o. 

— By the Soetety. 
Quarterly Journal of the Geo](^ical Society. No. 2 (August). Sto, 

— By the Society. 
Uontbly Journal of Medical Science. No. 81 (September). 8vo. 

— By the Editor. 
Thirteenth Annual Beport of the Royal Cornwall Polytechnic 

Society. Sto. — By the Society. 
Journal of the Boyal Asiatic Society. Vol. X., Parts 2 and 3. 8vo. 

— By the Society, 
Journal of the Asiatic Society of Bengal. Edited by the Secretary. 

Ko8. 171, 172, 173. 1846. 8ro.—By the Editor. 
Do. do. Edited by the Secretariea, New Series. Kos. 174, 

175, 176, and 181; with Supplementary Number published 

January 1847. Sto. — By the Editort. 
American Journal of Science and Arts. Condacted by Professors 

SiUiman and Dana. Second Series. Noa. 5, 8, 9, 10, 11, 

8to. — By the Editors. 
Philosophical Transactions of the Royal Society of London, Part 1, 

1847. 4to. — By the Society. 
Kongelike DSinske Videnskabernes Seiskaba NaturTidenskabelige og 

Matliematiake Afhandlinger. TolTte Deel. 4to. — By the 

Moyal Society of Seienees of Copenhagen. 
Flora Batava. No. 147. 4to. — By the King of the Netha-landi. 
Uandbuch der Mineralogio. Von J. F. L. Haosmann. 2 Theil. 

8to. — By the Author. 
Astronomische Beobacbtungen der Kon^l. UniTcrsitate-Stemwarte 

in Kbnigsberg. Von F. W, Beasel. 19 and 21 Abtheilung. 

Fol. — By the Author. 
Annales de la Soci£t6 Royale d' Agriculture de Lyon. Tom. VIII. 

1846, — By the Society. 
Recherches sur les Mouvements de la Planete Herschel. Par 

M. Le Verner. 1846. — By the Author. 
Ankuendigung und Probe einer Neuen Kritischen Ausgabe, und 

Neuen Ueborsetzung der Syrischon Chronik, des Gregor 

Bar-Hebraeus. Von G. II. Bernatein. 1847. 8yo, — ^ 

the Author. I 
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Sar la Publioation dea Monumants ie la Gi^ographie. 8vo. — Sy 

tha Author. 
Satistique Generals. Rapport au Ministre da l'Int6rieur sur lea 

Travauz de la CommiEBion Centrale, et des Conimissions 

Provinciales de Satistique. — Sy M. A. Q^etelet. 
Bapport sur lea Travaux de TAcademie Royals des Sciences et Belies 

Lettiea de Bruxelles, pendant I'annee 1842-43. Far A. 

Qnetelet. 870,— Sy the Avthor. 
Rapport Bur les Travaux et lea Titres Scientifiquea de &I. Duponchel, 

lu k la SociStS des Enfanta du Nord. 2 copiea. 8vo. — By the 

Society. ' 

Bulletin dea Stances de la Soci^t6 Vaudoise des Soiencea Nsturelles. 

Nob. 14 & 15. 8vo. — By the Society. 
Censura Commentationum Soc. Reg. Danicee ScientUruni, anso 1846, 

ad prBEmium reportandum oblatarum. — By the Sooiety. 
Ofversigt over det Kongelike Donate Videnskabernea Selakabs 

Forhandlingcr, og deta Hedlemmera Arbeider i Aaret, 1846, 

af H. C. Orsted. 8vo. — By the Author. 
On the Nucleus of the Animal and Vegetable '.' Cell." By Martin 

Bany, M.D. 8to. — By the Author, 
Memoira and Proceedings of the Chemical Society. Part 21. 8to. 

— By the Society. 
On the Origin of Continents. 3j James D. Dana, 8to. 
Origin of the Grand Outline Featurea of the Earth. By James 

D, Dana. 8vo. — By the Author. 
Greenwich Astronomical Obaerrationa. 1845. 4to. — By the Royal 

Society. 
Medico-ChirurgicalTransactionB. Vol. XIII. 8vo. — BytheEditor. 
Everest's Measurement of the Meridional Arc of India. WithPlatea. 

4to.' — By the Directors of the East India Company. 
Results of Astronomical Observations at the Cape of Good Hope. 

By Sir J. F. W. Herschel, Baronet. 8va.—By the Buke of 

N'orthum berland. 
Researches for a Remedy gainst Communism. By Baron Dersenyis. 

8vo. — By the Author. 
Turner's Chemistry. 8th Edition, By I^ebig and Gregory. 8vo. 

— By the Editor!. 
Description and Conquest of Ceylon, By Henry Marahall. 8vo. 

— By the Author. 
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Elements of General and Patholi^ical Anatomy. Second Edition. 

By David Craigie, M.D. 8»o. — By the Author. 
Obserrations on the Famine of 1846-7 in the Highlands of Scot- 
land and in Ireland. By W. P. Alison. M.D. Svo.— By the 
Author. 
The Acta of the Parliaments of Scotland. Vol. I. (1124-1423.) 

Fol. 
Acta Dominonim Concilii. Oct. 5, 1478 ad Not. 15, 1495. Fol. 
Acta Dominorum Auditorum. Oct. 9, 1466 ad Dec.) 16, 1494. 

Fol. — By th€ Lord* CimmissiotKrs of the Trecuuri/. 
Proceedings of the Eoyal Society. No. 67, 1846, and No. 68, 

1847. Qvo.—By the Society. 
Uemorie della Beale Academia delle Scienze di Torino. Ser 
Seconda. Tom. III., IV., V., VI. 4to. — By the Academy. 
Uemoirs and Proceedings of the Chemical Society. Part 22. 4to. 

— By the Society. 
Journal of the Statistical Society of London. Vol. X., Part 4. 8vo. 

— By the Society. 
Observations on the Temple of Serapis. By Cb. Babbage. 8ro. — By 

the Author. 
Bulletin de ht Soci6t6 de GrSographie. 3i«me S^rie, Tom. VII. 8ro. 

— By the Society. 
Etudes d'Astronomie Stellaire. Par M. Struve. 1847. 8vo. — By 

the Author. 
Die Cephalopoden dee Salzkammeigutes, aua der Sammlung Seiner 
Ihirchlaucht Fursten Von Metternich. Von F. E. Von Hauer. 
4to. — By Prinee Mett^Tach, 
Journal of the Asiatic Society of Bengal, Nos. 178 and 179, for 
May and June 1847 ; and Index to Vol. XV. 8vo. — By the 
Society. 
Fnceedings of the Zoological Society of London. Noe. 156, 177. 

8vo. 
Beports of Council and Auditors of the Zoological Society of 

London, for April 1847. 8va. 
A List of the Fellows, &c., of the Zoobgical Society of London, for 

April 1847. 
Transactions of the Zoological Society of London. Vol. III., Part 

4. — By the Society. 
A large Collection of the Admiralty Charts of Great Britain. — By 
the Lorctt Coinmittioners of the Admiralty. 
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Monday, 20M December 1847. 
Right Rev. BISHOP TERROT, V.P., in the Chair. 

The following communication waa read : 
ExaminatioTi of some Theories of German Writers, and of 
Mr Orote, on the Authorship of the Iliad and OdyBsey. 
By ProfesBor Dunbar. 

In the first part of the paper the question waa examined, whether 
the art of writing was known and practised at the time in which 
Homer is supposed to hare hved f It was found that there was no 
eridenoe, either in the Iliad or Odyssey, that it was practised at that 
time ; but that these paems must bare been tranemitted orally by 
the Bards for a period of nearly three centuries. It was then con- 
sidered whether poems of such a length as the Iliad and Odyssey 
could have been composed and committed to memory by one man; 
and it was shewn, from several examples, that there was no impos- 
sibility in the matter. Mr Grote's theory, " that no such poet of the 
name of Homer ever existed," was then examined, and shewn, from 
the testimony of several of the most eminent Greek authors, to be 
fallacious. It was stated that lays, containing the history of the 
ancestors of powerful chiefs, were composed by the Bards attached 
to their families, and that Homer, in all probability, availed himself 
of them in working up the Iliad and Odyssey. The mode in which 
these poems were circulated through Greece by the Nomads, was next 
pointed out, by their reciting them on public occasions in every part 
of Greece. It was shewn that they were not committed to writing 
till a little before the age of Solon and Fisistratus. Wolfe and 
Lachmann's theories were then examined, and shewn to be altogether 
fallacious. The opinion of Mr Grote that the Iliad was first an 
Acliilleis,*aQd that the books, including the second and the subsequent 
ones to the eleventh, were the compositions of a later or later poets, 
was examined, and it was shewn, by a reference to several incidents 
in these books, that they must have been composed by the same author, 
and formed a necessary part of the story of the Iliad. It waa stated, 
contrary to Mr Grote's opinion, that the Iliad possessed more unity 
than the Odyssey, and that internal evidence proved that it was in 
all probability composed by the author of the Iliad, and not by a 
piecing together of the lays of later poets. The opinions of some 
German critics, that the Odyssey was of a later date than the Iliad, 
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was then examined, and shewn to b« well founded. It seemed likely 
to have been oomposed in Homer's old age, and bore the same reaem- 
blance to the Iliad in point of execution as the Paradise Regained of 
Hilton to that of the Paradise Lost of the same poet. The paper 
concluded with a quotation from Mr G-rote, in which he seemed to 
have departed from his original opinions. 

The following Gentlemen were duly elected Ordinary 
Fellows : 

John WnflON, Esq., F.G.S. 
MoBEH Steven, Esq. 

The following Donations to the Library were announced : — 
Emploi de I'Airain & d6faut da Fer chez la plupart des peuples des 

cinq parties dn monde, &o. Notice iateressant les Peintres 

d'Histoire et les Arch6oIogiques, Extraite' du livre intituU, 

D6convertes dans la Troade> Par A, F. Mauduit. S copies. 

8to. — Bi/ the Author. 
Defense de feu Le Chevalier, et du fen Gomte de Choiseul Gouffier 

centre M, P. B. Webb. Par M, Mauduit. 4 copies. — By the 

Author. 
Appendices du Uvre D^couvertes dans la Troade, public en 1840 par 

M. Mauduit ; Defense de Le Chevalier et du Comte Choiseul 

Gouffier, &c. 4to. — Bt/ the Author. 
Verhandlungen der Schweizerischen N^aturforschenden GesellBchaft 

bei ihrer Versammlung zu Chur. 1844. 4to. — By the Society. 
Actea de la Soct€td Helv6tique des Sciences Naturelles. Trentidnie 

Session. 4to. — By the Society. 
Journal of the Asiatic Society of Bengal ; Edited by the Secrotariee. 

September, No. 182. 8yo. — By the Society. 
Scheikundige Onderzceckingen, gedaan in het Laboratorium der 

Utreohtsche Hooge-school, 4^6 Deel, 4^* Stuk. 4to. — By the 

University. 
Mittheilungen der Naturforscbenden Gesellschaft in Bern, aus dem 

Jahre, 1844-46. Nos. 13-38, 57SG.— By the Society. 
Bulletin de la Soci^t^ des Sciences Naturelles deNeucbatel. 1844- 

45-46. Tom. 1. Bvo.—By the Society. 
M^moires de la Society des Sciences Naturelles de Neuchatel. Tom. 

I., II., III. 4to.~By the Society. 
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Abhandlnngen der Kbnigt. Akadetnie der WiesenBcliafteii zu 

Berlin, ana dem Jahre ^845. 4to, — By ike Academy. 
Berieht iiber die znr Bekanntmachung geoigneten Verbandlungen der 

Konigl., PreuEB. Akademie der Wisgenschal^ zu Berlin. 

Juli — December 1846, und Januar — Jimi 1847. 4to. — By 

the Academy. 
Bemeikuageo uber Gyps und Karsteait, von J. F. L. Hansmann. 

4to. — By the Author. 
Nachrichten von der Georg-Augusts-Universitat und der Konigl. 

Geaelischaft der WiEsenschaften zu Gbttingen. 1846. — By the 

Society. 
Tradescant der Aeltere 1618 in Kussland. Von Dr J. Hamel. 

4to. — By the Author. 
Annuaire Magnfitiqne et Met^orologique du Corps des Ingfinieurs 

des Mines de Bussie, on Becueil d'Observatbns Magn^tiques et 

Met^orologiques, par A. T. Kupffer. Ann^e 1844. Noa. 1 

& 2.— Sy the Editor. 
An Engraving of the late Principal Bobertaon. — By John Rttttell, 

Esq. 

Monday, 3d January 1848. 
Right Rev. BISHOP TERROT, V.P., in the Chair. 
The following commnnicalioii was read : — 

1. On Algebraical Symbolism. By Bishop Terrot. 

The author commenced by proving the proprietj of the adoption 

of the minua sign for quantities of an affection opposite to those 

affected by the plus sign, and detecting the limits within which this 

nae of the absolute minus vaa reasonable and effective. 

He observed that this waa merely a particular case of the not&- 

J_ 
tion which symbolizes the inclination of hnea by the factor 1^', 
namely, the case where 5=180°, and proceeded to shew within what 
limits the algebraical rules for the treatment of exponential quanti- 
tiea are applicable to the symbols of inclined lines. 

Afler referring to the use of this notation in all the problems of 
plane Trigonometry, especially those which treat of the sines and 
cosines of multiple arcB, he gave some examples of its applicability 
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to aome elementary propositions in the first and fourth books of 
Euclid. 

The following DonationB to the Library were announced : — 

The American Journal of Sdence and Arts, conducted by Professors 

Silliman and Dana. Vol. IV., No. 12. November, 1847. 

8to. — By the Editors. 
The Journal of Agriculture. N. S, No. 19. January, 1848. 8to. 

— By the Publukers. 
Un certain Laws of Cohesive Attraction. By James D, Dana. 8to. 
A General Beview of the Geological Elfects of the Earth's Cooling 

from a State of Igneous Fusion, By James D. Dana. 8to. 
Conspectus Crustaceorum. Auctore Jacobo D. Dana. 8vo. — By tlte 

Author. 
Leeds Philosophical and Literary Society. Annual Beport. 1846-7. 

8»o, — By the Society. 
The Mathematical Analysis of Logic. By George Boole. 8vo. — 

By the Author, 
Kiinigl. Vetenakaps Handlingar, for Ar 1845. Hft. 1 & 2. 

Stockholm, 1847. Svo. — By the Academy. 
Ofversigtaf Konigl. Vetenskaps-Akademiena F(>rhandlingar. 1846. 

Nos. 7-10. 1847. Nob. U6. Stockholm. 8vo.— By the 

Acouiemy. 
Arsberattelse om Zoologiens Framsteg under Aren 1843-44. Af 

C. J. Sunderall. Stockholm, 1846. Qvo.—By the Editor. 
Tal Hallet vid Praos. Nodlaggande uti Konigl. Vetenskapa-Akade- 

mien, den 7 April 1841. Af N. G. Sefstrbm. Stockholm, 

1846. 8vo.— ^ the Editor. 
Berattelse om Framstegen i Fysik, Sren 1843 and 1844, afgiven 

till Konigl. Vetenskaps-Akademien, af A. F. Svanbergoch, och 

P. A. Siljestriim. Stockholm, 1847. 8to. — By the Editors. 
Memoirs of the Boyal Astronomical Society. Vol. XVI. 4to. 
Proceedings of the Royal Astronomical Society, Vol. VII., Nos. 

1-17- 8to. — By the Soaety. 
Monthly Journal of Medical Science, No 8&. January, 1848. 8vo. 

— By the Editors. 
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Monday, VJth January 1848. 
Dr CHRISTISON, Vice-President, in the Chair. 
The following ComniuDications were read : — 

1. Account of a Geological Examination of the Volcanoes 
of the VivaraiB. By Ppofesaor Forbes. 

The author having, on former occasions, stated some results of hb 
travels in Auvergno and the Gantal, gives a more detailed descrip- 
tion of the volcanoes of the Vivarais, which have been less fre- 
quently and less accurately described. 

He first gives an account of the journey from Le Puy across the 
chain of the Cevennes which culminate at the volcanic summit of the 
Mezeuc, by the course of the Loire, to Montpezat in the department 
of the Ardeche. 

The best descriptions of the Vivarais are those of Foujas de St 
Fond and Mr Scrope. The plates illustrating the work of the lat- 
ter leavo almost nothing to desire. These authors have described 
more or less fully the following volcanic orifices — Coupe de Jaujac, 
Souillolsor Neyvac, Mouleynes or Thuez ; Montpezat and Aysac. 
Other writers have described the cone of Bauzou, and the (so-called) 
crater of Elevation of Pal, which are generally supposed not to have 
given birth to any lava stream. The present author has given a 
more minute and detailed account of each of these volcanoes, and of 
the great beds of basaltic lava to which they have respectively given 
birth. He discusses the relative age, the remarkably columnar struc- 
ture, and the surprising erosion by water of these (comparatively 
modern) lava flows, which he illustrates by an esact map of the 
formations, based upon Cassini's, and by very numerous levels baro- 
metricatly determined. He has also been able to add to the list of 
known volcanoes in this district, two craters which he believes never 
to have been described, occurring in remarkable positions, and giving 
rise to extensive lava streams, one in the valley of Budzet, the other in 
that of la Bastide, The former he believes to lie unparalleled amongst 
ancient or modern lavas for the length and alendemess of its stream, 
shewing a surprising liquidity, which he illustrated by some experi- 
ments on the powers of melted iron solidifying in narrow channels. 

A series of specimens illustrating the paper had formerly been 
presented to the Society. 
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2. Geological NoUceB. By Dr Fleming. 

(1.) Additional excm^le of Diluvial Scratches on the Eoelu 
in the neighbourhood of "Edinburgh, 

The author stated that, recently, an opportunity had preeented 
itself of observing, at a newly-opened sandstone quarry, dreesed and 
scratched eujfaces, at an elevation above the level of the sea greater 
than any examples of the same kind of diluvial action as yet re- 
corded, as occurring in the neighbourhood. The locality la east- 
ward of the east Cairn Hill, in the Pentland Hills, at a place termed 
" Thomson's Walls," and its elevation, according to Knox's map of 
Mid-Lothian, is 1400 feet. 

Dr Fleming then stated, that, last autumn, in addition to the ex- 
ample of a dressed and scratched surface 130 yards westward of 
GraotoD Pier, en a level with the beach, he had observed a similar 
occurrence at the east side of the harbour of North Berwick, near 
the " Auld Kirk," on the surface of a rock of amygdaloid; and added, 
that he had found similar scratches, at the sea-level, on the sontb side 
of Montrose Basin. 

The author next adverted to an example of dressed vertical 
surfaces, with horizontal scratches, on the northern base of North 
Berwick-Law. He likewise referred, to the horizontal scratches on 
a vertical face of rock recently exposed at the Hadderwick Lime 
Quarries, north from Montrose, 

Dr Fleming next called the attention of the Society to the Black- 
ford Hill example of a dressed and scratched surface, and intimated 
that the scratches had a dip to the eastward, reaching, in some cases, 
to 60". He stated it as probable, that the phenomena, instead of 
having resulted from diluvial action, had been produced by the 
abrading operations of the Braid Bum. 

Verbal Notice. 
(2.) On the FluoT-Spar of Aden. 

Dr Fleming exhibited to the Society several beautiful examples 
of qnartz and calcedony, in the form of cakes or circumscribed 
stalagmites, from the fort of Aden in the Bed Sea, which had been 
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aent to him by Dr Buist of Bombay. They were remarkable as 
having a few minute orystaU of fluoride of calcium, the matter of 
which aggregated during the evaporation of the water, which had 
furnished, in greater quantity, the siliceous materials forming the 
support. 

The following Gentleman waa daly elected an Ordinary 
Fellow :— 

JiKBB Tod, Esq., W.S. 

The following Donations to the Library were announced : — 

Ordnance Survey. Account of the Measurement of the Longh 

Foyla Base in Ireland. By Capt. William YoUand. 4to. — 

By the Honourable Board of OrdJUifKe- 
Natural History of New York. Botany. By John Twrey. Vol. 

I., Part 2. Vol. II., Part 2. 4tc. 
Do Do. Agriculture. By E. Emons. Part 6. 4to. 

— By the StaU of New Tork. 
Flora Batava. Parts 148 and 149. 4to. — By the King of the 

Netherlandt. 
Journal of the Asiatic Society of Bengal, No. 183. October, 1847- 

8»o. — By the Secretaries. 
A Collection of Fossil Plants from the Newcastle Coalfleld. — By 

Sir G. S. Maeketttie, Bart. 

Monday, 7th February 1848. 

Sir THOMAS MAKDOUGAL BRISBANE, Bart., 
FreBident, in the Chair. 

The following Communication waa read : — 
1. On the Preparation of Kreatine, and on the amount of it 
in the flesh of different Animals. By Dr Gregory. 

After some remarks on the present state of animal chemistry, the 
author commenced by giving a brief account of the recent discoveries 
of Liebig in regard to the constituents of the "juice of flesh," or the 
liquid contained in tho substance of the muscles, which is distin- 
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guished from the blood by the large projurtion of free acid it con- 
tains. This remarkable animal fluid has been found, by Liebig, to 
contain phosphoric and lactic acids in large quantity, inosinic acid 
in Email proportion, and some other acida not yet studied; also, 
potash in large quantity with a little soda, a considerable proportion 
of magnesia, and a little lime, chloride of potassium, with a little 
chloride of sodium, and, besides some compounds of animal origin 
not yet investigated, the new base Kreatinine, and the very remarkable 
substance, Kreatine, first discovered by Chevreul, but in vain sought 
for bj Berzelius and other chemists. 

He then described the process, essentially that of Liebig, by whioh 
kreatine is extracted from the flesh of quadrupeds, birds, and fishes, 
in 8,11 of which hitherto tried, it has been found, although in small 
and variable quantity. A table was exhibited, shewing the per- 
centage obtained from different kinds of flesh and fish, and the re- 
suit was, that this interesting substance may be most easily and 
cheaply prepared Itodi fish, especially cod, herring, salmon, and 
mackerel, all of which yielded much more than beef or horse-flash, 
and nearly as much as fowl, which was the most productive. The 
maximum proportion of kreatine was 3'2 per 1000 parts of flesh. 
The average about 1'5 per 1000. 

The author stated that he bad found inosinic acid only in the 
flesh of fowl and turkey ; and be is infonned, by Baron Liebig, that 
it is quite possible that this acid may also have been confined to 
the flesh of fowls in his experiments, as it was often absent, although 
he cannot now ascertain the cases in which it was present. 

He concluded by stating, that as kreatine is found in the urine, 
along with kreatinine, it appears to be, in part at least, a substance 
intended for excretion. Its crystalline character renders this proba- 
ble ; and, at all events, if it has any function to perform in the body, 
that function is not yet known. It must be regarded, in the mean 
time, as one of the numerous series of less complex products derived 
from the decomposition, in the body, of the effete tissues ; and al- 
though we cannot yet produce it artificially, yot, from the rapid pro- 
gress recently made in the study of the products of decomposition of 
the albuminous substances, we may hope 'soon, not only to do this, 
but also to discover, from these products, the true formulte of the al- 
buminous compounds. 
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2. Notices of a Flood at Frastaoz, in the Vorarlberg, in the 

Autumn of 1846. By William Brown, Esq. 

The author noticed the general effects of running water, in dis- 
aolring, rubbing down, and tranaporting to a lower level, the solid 
parts of the earth's surface; and referred to the gradual change 
which it ia producing on the relative level of sea and land. He then 
described an occurrence which he had witnessed in the Vorarlbeig, 
during the autumn of 1846. 

Afler a hot and dry summer, a succession of heavy rains for nearly 
a fortnight, swelled all the streams flowing into the river III, flooded 
the lower grounds, and inflicted a great deal of injury on the fields, 
roads, and bridges. At Frastanz, a small stream brought down 
from the mountains an enormous quantity of gravel, which continued 
for at least three weeks after the rains had ceased. When first seen 
by him, on the 6th of September, the volume of water in the stream 
was not very great, nor was its velodty unusual ; but Immediately 
beneath the surface of the water, which was quite transparent, in- 
numerable stones were seen to be in motion. These stones were 
generally of the aize of an egg. The quantity of gravel brought 
down was so great, that the bed of the stream was elevated to the 
height of 25 feet in one part. The village of Frastanz was consi- 
dered to be in danger, from this curious torrent of stones rolled along 
by the water ; and several hundreds of men were employed to bank 
it in by large trees laid lengthwise, and supported by strong posts 
driven into the ground. In the course of the following year, a 
wooden canal was formed in the lowest part of the stream, by which 
about a third of the mass of gravel has been washed down. This 
has raised the level of the III, into which the Frastanz stream flows, 
for two or three miles. The quantity of loose stones in the upper 
part of the ravine is still so great as to threaten a renewal of the 
catastrophe at any time when an unusual flow of water shall set it 
in motion. 

3, Contributions to the Phenomena of the Zodiacal Light. 

By ProfesBor C. Fiazzi Smyth. 

The purport of this paper was to place on record certain observa- 
tions made during the years 1843-4— 5, in the southern hemisphere, 
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at those times of the jmt when the Zodiacal Light ctuinot be aeen in 
the Northern hemisphere ; to test, hj means of these new data,— 
whioh, besidea the novelt; of the geographical position, had the fur- 
ther one of being detennined by instrumental meaaurenient, — what 
laws of the phenomena may he considered to hare been Batisfactorily 
made out, and what required further elucidation ; and to recommend 
these latter to the attention of obserrers situated in more favourable 
parts of the world than those commanded by European Obserratories 
g^ierally. 

After discussing the history of the subject, and mentioning the 
results arrived at by diSerent observers, the author mentions the 
manner in which his attention was first particularly directed to the 
subject, describes the particular course of observation which he then 
commenced, and which consisted principally in observing die right 
ascension and declination of the apex of the light, by means of a 
small equatorial instrument of particular construction, which gave 
results not affected witli more than 2° of probable error. Combin- 
ing his own observations with those of former investigators, the author 
concludes, that the hypothesis proposed by Gaasini, and subsequently 
maintained by La Place, Schubert, Poiason.Biot, and Humboldt, viz., 
that the Zodiacal light is in the form of a ring encircling the sun, is 
decidedly untenable, but that it is rather, as first suggested by Mairao 
and since affirmed by Olbers and Sir John Herschel, in the form of a 
lenticular mass. Mairan's idea, too, of the body being ezcentrically 
disposed about the sun, being endued with a rotation, and occasionally 
crossing the earth's orbit, seems to be confirmed. But the exact 
quantity of such excentricity, the period of rotation, the position of 
the plane of the body, the question of any actual periodical increase 
in the size and brightness of the Zodiacal light, and the physical na- 
ture of that light, whether entirely reflected, or whether, as rendered 
probable by some observations, partly direct, are matters, for the sa- 
Usfactory determiuation of which more data are required. For the 
assistance of those who may be inclined to prosecnte the inquiry, 
the author adds descriptions, both verbal and pictorial, of what tho 
Zodiacal light is like, what observers may expect to see ; and men- 
tions the times of the year at wbidi, in different latitudes, the phe- 
nomenon may be best seen, together with a number of other atten- 
dant circumstances which are necessary to be complied with, in order 
to procure undeniable observations. 

VOL. II. , P 
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The following Donations to the Library were announced : — 

ObserratioiiB made at the MagDOtical and Meteorohigic&l Observa- 
tory at St Helena. Vol. I. 1840-43. 4to.— By H. M. 

Qovemment. 
FuBinieri (A.) suUe Ipoteai del Signer Melloni drca il Galore 

Baggiante. 4to. — By the Author. 
Astronomical Obaervations made at the Royal Observatory, Edin* 

burgb. By the late Thomas Henderson. Beduced and Edited 

by C. P. Smyth. Vol. VII. for 1841. ito.—Btf the Royal 

Obtervatory. 
Fellenbei^ (L, B. de). Fragmans de Baoherohes compar6e3 sur la 

Nature constitutive de diffgrentes sortes de Fibrine du Cheval 

dane 1'6tat Normal et Pathologique. 8vo. 

Analyse de I'Eau Min6rale de Weissenburg, 8vo. 

Ueber die bei der Consolidation dea FaserstofFes stattfindenden 

Veranderungen der elementar - luialytischen Bestandtheile 

desselben. 8vo. — By the Author. 
Bulletin des Seances de la 8oci6t6 Vaudoise des Sciences Naturelles. 

No 13, 8to. — By the Society. 
Journal of the Boyal Geographical Society of London. Vol. XVII., 

Part 2. 1847- 8vo. — By the Society. 
The London University Calendar for 1848. 12mo. — By the 

University. 
Acta AcademisB CtDsarece Leopoldino-CaroHnce Natune Curiosorum. 

Vol. XXI,, Pars 2. 4to. — By the Academy. 



Monday, 21»t February 1848. 

Right Rev. BISHOP TEEEOT, V.P., in the Chair. 

The following Communications were read : — 

1. Practical Illustration of the Adjustments of the Equatorial 
Instrument. By Professor C Fiazzi Smyth. 

The object of this paper was partly to introduce to the notice of 
travellers and residents in tropical countries, a small equatoiiat in- 
strument, specially contrived for observiug the Zodiacal light ; and 
^rtly to bring forward before amateur astronomers, prominently. 
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the Eidvantage of equatorial mountuigs in ^neral ; as woU as to ex- 
emplify the best and easiest methods of adjusting and rectifying the 
instruments, and placing the telescopes in every respect in the most 
favonrable circumstances for yielding good results. After describing 
how, in the history of astronomy, equatorial or parallaotio stands 
were twice taken up and abandoned again, from the erroneous 
estimate formed of the purpoaes to which they were adapted, the 
author mentioned the impracticable nature of the altitude and 
azimuth mountings which followed; and dated the present era of 
the perfection and the rational employment of equatoriaU to have 
commenced in 1820, when Sir J. Eerschel, in oonjunotion with Sir 
J. South, erected one of these instruments, to give, by its A. R. and 
Declination circles, absolute places roughly ; and, by means of a mi* 
crometer applied to the focus of the telescope, small differences very 
exactly : the old error having been, to attempt to determine abso- 
lute places with the utmost precision. 

AJW psrticularisii^ the various merits and imperfections of the 
two grand divisions of equatorials, viz., the English and the Ger- 
man, and mentioning a new construction in progress for the Edin- 
burgh Observatory, combining with the single-pier and short polar 
axis of the German form, the advantage which the English possesses, 
of large circles, and a position for the telescope between the two 
bearing ends of the polar axis, together with an exceeding degree of 
firmness and stiShess, — -the author proceeded to describe the eix 
errors of adjustment to which all equatorials are subject, and to 
shew, by means of a model placed within a representation of the 
celestial sphere, contrived for the purpose, haw all the rectifications 
might be made by means of observations of stars. 

The application of clock motion to equat«rials, for the purpose of 
keeping a celestial object stationary in the field, was next entered 
into ; and the plan explained b^ which the hitherto ungovernable 
fits of " knocking" of the revolving balls in the later form of English 
clocks, has been remedied in the oase of the Edinbur^ Equatorial; 
— viz., by having three pendulum- balls 120° apart, attached to the 
vertical spindle of the governor, instead of only two at 180°. 

As a proper micrometer to be used for very faint objects, in place 
of the ring micrometer, — which the author unhesitatingly condemned, 
as never having furnished accurate results either in A. R. or Decl., 
but more especially in tho latter, in any person's hands, though so 
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Gtrotiglf renjom mended, and extenaively used, on account of the beauty 
and truth of one of the theoretical principles involved in it, — he 
recommended a bar-micrometer, wherein right aBcensions were mea- 
sured bj transits acrosB three parallel bars, marking both the immer- 
eiona and emersions, so as to get rid of error of focus and irradiation 
of light ; and declinations were measured bj a bar at right angles 
to the former, the objects being bisected altematelj with either e<i^ 
of the bar. Observers already provided with position-micrometers 
might easily have some of these bars inserted, which in one position 
m^ht be used for A. R., and in another for DecL Such a mioro- 
meter has been found to require no illumination on the darkest nights, 
even in telescopes of email aperture, and to produce results, with 
the amorphous masses of faint comets, almost equal in accuracy to 
those obtained from stars observed with fine wires in an illuminated 
eeld. 

The paper concluded with a short special destriptioa of the Zed. 
Light-equatorial, which, for economy, lightness, and general effec- 
tiveness, seemed well fitted for scientific travellers. 



2. On the Vertebral Colnitm, and some Characters that have 
been overlooked in the Descriptions both of the Ana- 
tomist and Zoolo^at. By Dr Macdonald. 

After noticing that the vertebral skeleton has usually been com- 
pared to a column, of which the basis (in man) is formed by the sa- 
crum and coccyx, the shaft or columnar part being the bodies o£ 
the true vertebrje, as they are usually staled, and 'surmounted by 
the splendid composite capital the cranium, the author proposed re- 
stricting the observations to the columnar portion, usually divided 
into 7 cervical, 12 dorsal, and 6 lumbar vertebrae. This division 
was denounced, and beginning at the summit, he shewed that Uie 
upper or cervical region consisted only of 6 vertebrra, as the 7th, in 
its normal position in the mammal class, had a rib partly articulated 
to its body, and therefore acquired the character of a dorsal vertebra. 

Eestricting the cervical to six, the arrangement of the atlas and 
axis indicates the tendency to a combination Into pairs in the course 
of the vertebral axis. The body of the atlas is almost entirely re- 
placed by the intrusion of the odoutoid process of the axis ; and thus, 
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bj their combined form and articulationa, the head resting on them 
is provided with an equatorial and azimuth motion, aa the astrono- 
mers say. The pfuring of the 1st and 2d osteologically, is further 
strengthened neurologically, which is also applicable to the next pair 
of the 3d and 4th. These two pairs are more properly to be consi- 
dered as the acostal cephalic portion, as the cervical plexus is princi- 
pally distributed to the upper region of the body, as far as the mote- 
sensory part of the system is concerned, although it also contributes 
to the thoracic and abdominal portions of the nutrient or splanchnic 
system. The third pair, formed by the 6th and 6th cervical ver- 
tebras, are the acostal constituents of the humero-brachial regions, and 
with the 7th, 8th, 9th, and 10th, are neurologicatly connected to- 
gether in supporting the nerves, formii^ the brachial plexus as they 
emei^ from the ^nal canal. This arrangement completes the cervical 
r^on in all the mammala except the Bradiput tridaotr/litis ; which ia 
also illustrative of the coupling or pair principle here proposed, as 
the additional vertebrse only form another pair. The idea of the dif- 
ferent classes of vertebrcB composing the cervical region, as proposed 
by De Blainville and Knox, was examined, and shewn to be incom- 
plete, as it considered the 7th vertebra to he a class by itself. As De 
filainville's view coincided with that now submitted, in separating the 
7th from the upper vertebne, it wag pro tanto adduoed in evidence ; 
but the moat striking corroboration was found in the examination of 
the skeletons of many of the mammals, several of which were ex- 
hibited and demonstrated, where it was shewn that in many, if not 
all, mammals, the normal position of the head of the rib was opposite 
tho intervertebral space, and that as 12 ribs require 12 spaces, there 
must be 13 costal vertebrte. This additional thoracic or costal 
vertebra is provided by the 7, which is only (in man) deprived of 
its costal connection possibly by the traction of the subclavian artery, 
which is tlie remains of one of the primitive reptiloid branchial 
arches, even here the first rib is occasionally in its normal situation, 
and when it is found that, in all caaea, there are in man eight and 
generally nine of the riba in their normal situation, and, also, that 
an undue share is given to the 8th vertebra, aa the whole of the Ist, 
and part of the 2d, rib is connected to it, we are surely authorised 
to consider this as the normal position in all mammals. The impor- 
tance attached to this osteological discovery is, that it corrects an 
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error in the universally Assamed char&ctar of mammals, which Dau- 
benton and Cuvier first applied, with the sole exception above no- 
ticed of the Sloth, which, howoTer, still remains the exception to the 
number, while it corroborates the principle of coupling or pairing 
the cervical vertebra, which is of considerable use in unravelling 
the cranial vertebne, and which Do Blainville speaks of as still un- 
intelligible " to those who have been unable to elevate themselves 
to this kind of questions" (the signification of the skeleton transcen- 
dentalljr considered) "partly on account of the nature of their 
minds, and partly from the want of proper and sufficient subjects of 
contemplation. ' ' 

In this view of the cervical vertebra, there was no examination 
of what are known as fiuating or cervical ribs, firet pointed out and 
described by Vicqd'Azyz in theMemoiraof the Academy of Paris for 
the year 1774, and which lately. Professor T. Bell of King's College, 
London, has described in the case of the Bradypus. This class of ribs 
ought to be regarded as quite different from the thoraeio ribs; and 
there was a beautiful example exhibited on the table, which the 
kindness of Professor Goodsir enabled the author to shew to the 
Society, and which forms part of a series collected and described by 
Dr Knox, in the London Medical Gazette, some years ago. In va- 
rious claSBes there are similar ribs, quite unconnected with, and dif- 
fering from, the thoracic ribs, which are rather homotypes of the sty- 
loid process of the temporal bone, and possibly of the lower Seating or 
the 10th, 11th, and 12th, or abdominal ribs. (?) The consideration of 
these, in the next part of the communication, with the exposition of 
the cranial vertebrae, will form a subject for a farther communica- 
tion. 

Having demonstrated that the 7th rib is attached to the 7th ver- 
tebra in the Mammal class, as in the Monkeys ; the Camivora, as far 
as examined ; the Elephant, Hog, and Horse, among the Pachyder- 
mata ; the Deer, Elk, Giraffe, Camel, Ox, Sheep, among the Bumi- 
nants ; and the Dugoi^, Porpese, and Whale, among tJie Cetacea, — 
the only exception being the Seal and Walrus, in the specimens of 
the Barclay Museum of the Royal Collie of Surgeons of Edin- 
burgh i and also having assigned a sufficient cause for the aboormal 
situation of the 1st rib in Man on the 8th vertebra, instead of be- 
tween the 7th and 8th, — -the enumeration of the cervical region will 
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be 6 instead of 7, as hitherto deacrtbed by all systematic naturalists, 
who depend on organic structure for the characters of their clasBifi- 
cation. 

The following Donations to the Library were annonnced : — ■ 

An Attempt to discover some of the Laws which govern Animal 

Toi'pidity and Hibernation. By Peter A. Browne, LL.D. 

Bvo. — By tiie Author. 
Cambridge and Dublin MathematicaiJoumal. Kos. 13 and 14. 8to. 

— By the Editor. 
Journal of the Asiatio Society of Bengal. No. 184. 8vo. — By the 

Society, 
Journal of the Indian Archipelago and Eafitem Seaa. Nos. 1, 2, 3. 

8to. — By the Editor. 
Gnyot (A.) Note sur la distribution de Roches dans le Bassin Erra- 

tique du Rhone. &vo. 

Note sur le Bassin Erratique du Bhin. 8vo. 

Note sur la Topographie des Alpes Pennines, Sw. 8yo. — 

^ the Author. 



Monday, 6/A March 1848. 
The Very Rev. PRINCIPAL LEE, VP., in the Chair. 

The Chairman, after a brief account of the Keith Founda- 
tion, preBented to General Sir Thomas M. Brisbane. Bart., 
G.C.B., President of the Society, the Keith Prize Medal, 
awarded to him by the Council, for the Makerstoun Obser- 
vations on Magnetic Phenomena, made at bis expense, and 
published in the Transactions of the Society. 

The Cbairmiui also announced that the Council had also 
awarded, independently of the Keith Prize, a Silver Medal 
to J. A. Broun, Esq., in token of their sense of his merits, in 
conducting and superintendiDg the Makerstoun Observa- 
tions. 
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The following Communication was then read : — 

On the Theory of the Parallel Koads of Lochaber. By James 
Thomson, Esq. Jan., Glasgow. Communicated by Professor 
Forbes. 

The author, after briefly stating the views of Mr Milne, and the 
remarks of Sir G. S. Mackenzie, gave his reasons for agreeing widt 
the former, that the terraces were the beachee of lakes, formed by 
barriers across the valleya ; and, with the latter, in holding that theee 
barriers could not have be^ formed of earthy detritus. He then 
proceeded to shew that the theory of Agassiz, according to which the 
barriers were formed of glaciers, was the most probable yet advanced, 
and while it required some modification in the details to render it 
consistent with recently observed facta, was strongly supported by the 
researches of Professor Forbes, both in regard to the former exis- 
tence of glaciers in our latitudes, as demonstrated in the case of the 
GochulUn Hills, and in regard to the laws of the motion of glaciers, 
as developed in Professor Forbes's papers on the Glaciers of the Alps, 

He pointed out that all the difficulties of the theory of earthy bar- 
riers were connected with the notion of their being composed of 
earthy detritus, and that both Sir T. D. Lauder and Mr Milue ad- 
mitted the great difficulty of accounting for their diBappearance. 

He then explained the modifications which were required to ren- 
der the theory of Agassiz capable of explaining all the facts hitherto 
observed. 

The highest shelf in Glen Koy stops short just above the opening 
into Glen Glaster, and this would have been the result had the bar- 
rier which formed that shelf blocked up Glen Roy above the latter 
glen, and thus forced the water to be discharged by the water-shed 
at the head of the valley of the Spey. It must also have blocked 
up Glen CoUarig nearly to the Gap. To form the middle shelf, this 
barrier had only to retire a little, so as to open up Glen Glaster, 
when the water would discharge itself by the ancient river-course 
leading from the water-shed in Glen Glaster, first pointed out by 
Mr Milne. 

The lowest shelf would be formed when the glacier retired to near 
the mouth of Glen Spean. 
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The blockage of Glen Glaoy seems to have been unconnected with 
that of the other glens. The author ascribes it to a glacier occupying 
the site of Loch Lochy, and fed from the high mountain to the north. 
He expl^ns the occuirenoe of a lower shelf in Glen Gluoy, which 
stops short of the mouth of the glen, by a reference to analogous 
phenomena observed by Professor Forbes in the Lac de Combal. 

The shelf in a glen near Riliinnan observed by Mr Darwin, is 
accounted for hy the glacier supposed to have occupied the site of 
Loch Lochy, 

Mr Milne objects, to the notion of a glacier descending from Ben- 
Nevis, and crossing Glen Spean to block up Glen Boy, that the in- 
equalities of the intervening ground are so great as to render the 
existence of a glacier in this direction highly improbable, more espe- 
cially as the ice had a comparatively easy outlet northward towards 
Fort-William. 

The author, however, endeavours to shew, that, if wo assume a 
climate intermediate between that which produces the glaciers of the 
Alps, and that which forms the glaciers of the arctic and antarctic 
regions, there is no real difficulty in imagining the existence of a 
great expanse of ice descending from Ben-Nevis, at a level consider- 
ably higher than that of the intervening hills, as well as of the high- 
est shelf in Glen Boy. 

That such a climate may very probably have existed, the author 
considers as proved by the researches of Professor Forbes among 
the Cucbullin Hills, the elevation of which is much less than that of 
Ben-Nevis. 

There is, in the phenomena of the great erratic blocks of the Alps, 
proof of the former prodigious horizontal extension of glaciers, 
although, in the existing cUmat« of the Alps, the glaciers no longer 
exhibit the same horizontal development. The author also referred 
to the indications of glaciers found in many parts of Great Britain, 
some of them in the Lochaber district, to the occurrence of organic 
remains of an arctic character, and to the marks of the supposed 
action of icebergs, as supporting the view of the existence of a gla- 
cial chmato at some remote period. 

The dilnvial theory of Sir G. S. Mackenzie was briefly examined, 
and certain objections ni^ed i^inst it. 

The author also alluded to the objection urged by Mr Lyell to the 
glacial theory, on the scoro of the change of relative level on sea 
VOL. 11. Q 
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and land ; and denivd that there was any evideiuw of snob changes 
having occurred since the termination of the supposed gladal period. 
The paper was illustrated by a large map of the district of Loofaa- 
ber, enlarged ^m that of Sir G. 8. Maokeniie. 

The following Gentlemen were duly admitted Ordinary 
Fellows : — 

Dr James Allan, Deputy Inspector of Hoapitals. 
John Hall Maxwbll, Esq. of DargareL 
TsOKAE Stevbnron, Eh^., CivU Engineer. 

The foUowing Donations to the Library were announced : 
Lalande's Catalogue of Stars. 8vo. 
LaoaUle's Catalogue of Stars. Qvo-^By the IfritUh Ataoeiation. 

The Journal of Agriculture, and Transactions of the Highland and 
Agricultural Society of Scotland, No. 20, Maroh 1848, 8to. 
— Sy the Society. 
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PROCEEDINGS 



ROYAL SOCIETY OF EDINBURGH. 



Sixty-Sixth Sessioh. 

Mimday, 20A& March 1848. 

Dr CHRISTISON, V.P., in the Chair. 

The following CommuDications were read : — 
1. On an luBtrument for measuring the extensibility of 
Elastic Solids. B; Professor Fori>ea. 

This matruinent is almost a faithful reprodaction of S'Graves- 
ande's apparatus described in His " Fhygicas Elementa Mathema- 
tica," 1742 (but not in the previous editions). It ia -described or 
alluded to by few modem writers, except Biot in his " Traits de 
Physique." It consists of a strong wooden table or frame, with a vice 
at each end, between which a wire or lamina may be stretched with a 
determinate tension by means of a weight attached by a cord, pass- 
ing oTer a pulley in the manner of the musical apparatus, called a 
Monochord. After the tension is adjusted, both vices are screwed 
fast, the space included between them being exactly 50 inches. If 
now, any deviation of the middle point of the wire included by the 
vices be made (similar to the action of sounding a harp-string), the 
force req^uired to pull it a certain distance aside will depend, \tt, on 
the length of the wire ; 2(j, on its tension ; 3d, on its extensibility, 
or the modulus of ehtsticity. 

S'Qravesande employed his apparatus to verify Hooke's law, 
that the extension is as the extending force within the hmits of per- 
fect elasticity. But it does not seem to have occurred te him, nor 
(singularly enough) to later experimenters, to deduce from the forces 
required to produce given deviations, the specific extensibility, or 
what Dr Young calls the ModiiX'tu of Elaitieity of the body. 
VOL. II. E 
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It iseasential that the deviation &om the rectilinear position of the 
wire should be aaoertained with great nicety, and S'Grareaande's 
contrivance effects this in a verj neat and Batis&otoiy waj. A 
fine steel chain attaches by a hook to the middle point of the 
extended wire, the other end being secured to the circumference of a 
nicely centred wheel. Another chain attached similarly to the wire 
of the same wheel, has a scale attached to it, a weight phund in 
which causM the wheel to revolve, and by means of the first cbaia 
and hook, puUa the wire out of the straight line. A long index 
Ssed to the same axis with the wheel, points out the deviation on a 
much mE^iGed scale, referred to a divided semicircle of brass. 
Thus a weight being placed in the scale, the corresponding deviation 
is instantly shewn. 

Let P be the weight in the scale, D the deviation of the wire, 
» = Aa^the length of the wire between the vices; it was proved in 
this communication that, 

p=2t2 + m(H), 

where M is the modulttt of elasticity, measured in grains which is 
easily reduced to the equivalent length of a similar wire or lamina, 
according to Dr Young's definition. This is on the supposition that 
Hooke'a Law of Elasticity (the extension is as the extending force) 
is correct ; and that law is verified if the term M ( ^ V be found for 
the same wire practically to vary as the cube of the deviation. The 
value of M, the modulus, is also at once given by a single observed 
deviation, the tension being known. 

A small correction in the value of P is to be made, for the weight 
of the wire deflecting it from a straight line. This small correction 
had uote'scaped the notice of S'Gravesande when he verified Hooko's 
law. 

Ennmple. — A steel pianoforte wire, tension 60,000 grains = 
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The numbers in the lut coiuron should vary m the cubes of those 
in the Bret, or be as 1, 8, 27. If we dedoot 10 grains from each 
of them for the action of the weight of the wire depressing itself, we 
shall hare these numbers — 

90 710 2390 

dividing respectively hy 1, 8, and 27, 

90 89 S8-5 

Henoe the mean result for M ("Hy for D = -25, or - = ^J^, 
is nearly 89 grams, consequently, 

^ = 89 

and M = 89,000,000 grains. 

But a foot in length of the wire in question weighs II grains. 
The equivalent modulus of elasticity is therefore very nearly 
8,000,000 feet of the wire in question, which agrees closely with 
the received numbers for steel- wire. 

2. On the Anthracite of the Calton ffiU. By Dp Fleming. 

The occurrence of anthracite in thb locality has been noticed and 
recorded by several observers, who soeni to have overlooked some of 
its more remarkable peculiaritiea. At present, this mineral may be 
detected in a series of anastomosing vertical veins of calcareous spar, 
including, at the same time, angular poi-tions of the claystone 
porphyry in which they are situate, on the upper north tvalk on the 
north side of the Observatory. The anthracite occurs, 1. In 
rounded, drop-like pieces, on which the calcareous spar has been 
moulded, not unlike the colophonite of Norway, 2. In masses with 
plane surfaces, apparently produced by the laminee of the surround- 
iug spar. 3. In angular masses, with sharp edgse, and a conchoi- 
dal fractured surface. The drop-like pieces must have been solid 
previous to the solidification of the spar, while the flattened masses 
have yielded to the pressure of its crystallization. The angular 
masses, however, which are the most numerous, occur crowded to- 
gether, of different sizes, while the neighbouring fragments uiiequi- 
vocally indicate, by their corresponding shape, that they had been 
broken when in a hard state, and separated in the very spot they 
now occupy, being suspended in the calcareous parts which afterwards 
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became spar. The aathor exUbited analogous examples of fractures 
and BeparatioDB in the Berjl and Tourmaline. 

The author next adverted to the opinion, that the Gallon wag a 
mass of trap which had burst through the coal formation ; and that 
the anthracite was the altered bitumen, which the rising trap hod 
enveloped in its passage. But, in opposition to these views, although 
countenanced b; Jameson, Cunningham, and Sfilne, he stated that 
the Calton, with the exception of its two small trap dykes, consiBted 
of a series of sedimentary matters or strata, which had been assorted 
by water; and that, in position,- these strata occupied a place far 
below the mountain limeetone, as is demonstrated by their dip and 
connection with the group extending under the coal measures from 
the Castle Hill to Joppa, which he had no hesitation in referring to 
the old red sandstone. 

3. On some Phenomena of Capillary AttractioD obaerved with 
Chloroform, Bisulphuret of Carbon, and ofcher Ijiqaids. 
By Dr George Wilson. 

The object of this communication was to bring before the Society 
some phenomena which are exhibited when certain liquids, denser 
than water, are exposed, while contained in glass or porcelain vessels, 
to the alternate action of acids and olkaUes. The liquids with which 
the phenomena described were noticed, were chloroform, bisulphuret 
of carbon, Dutch liquid (C* H* CI^, bromine, oil of dares, of 
sassafras, of cinnamon, and of bitter almonds. The majority of the 
experiments were made with chloroform, and the phenomena pre- 
sented in common by all the liquids mentioned were described in 
full, as presented by chloroform. 

When that fluid is dropped into water, contained in a glass or 
glazed porcelain vessel, it falls to the bottom as a brilliant, highly 
mobile globule. If potass, soda, or ammonia, be now added, the 
globule at once collapses, sinkE as if pressed down by the alkali, and 
flattens out on the bottom of the containing vessel. On slightly 
supersaturating the alkali with an acid, the flattened chloroform 
recovers, with great rapidity, its globular shape, as if suddenly 
relieved from pressure. 

When the acid in its turn is supersaturated with alkah, the 
flattening again occurs ; and by alternating the addition of these 
re-agents, the same globule may be successively flattened and rounded 
for any number of times. 
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If the experiments referred to be made with quantities of ohloto- 
form sufficiently large t« touch the walls of the containing vessel on 
every side, and to form a stratum of some depth, the effect of adding 
alkaline water is to give the chloroform a surface apparently hori- 
zontal, and the addition of acids makes its upper boundary highly 

Change in configuration, however, is not the only alteration which 
the globule of cblorofomi undergoes. Several of its physical pro- 
perties are strikingly modified by its contact with aqueous solutions 
of acids and alkalies. When these are alternately made to act on 
chloroform at the bpttom of a flat white porcelain vessel, which 
admits of the resulting phenomena being distinctly observed, the re- 
agents in question change the sensible characters of the denser liquids 
in the fallowing way. Under acidulated water the globules are bril- 
liant, very mobile, and obedient to the solicitation of gnvHy. De- 
tached globules, when they meet, readily run together, and scarcely 
one is to be seen without a bubble of air attached to its upper sur- 
face, and adhering tenaciously. Under alkaline water, on the other 
hand, the globules of chloroform spread out into flat discs, with 
rounded edges ; or elongated into irregularly ovoidal or flattened 
cylindrical forms, which vary their shapes on the slightest impulse. 
These flattened globules are, moreover, much less mobile than the 
rounded ones under acid. They move sluggishly, cling to the vessel, 
and leave a tail behind them when urged to move rapidly. Their 
brilliancy is sensibly diminished, and no air-bells adhere to their 
upper surfaces. 

Chloroform admits of being coloured by digestion on litmus, 
alkanet root, &c. &c. Globules of the coloured liquid flatten out 
greatly more under alkalies than the colourless chloroform does, so that 
blue or red globules spread over an irregular area five or six times 
greater tiian they occupy under acids. Their apparent viscidity, loss 
of mobility and of brilliancy, are also more marked than when colour- 
ing matter is absent. 

Phenomena similar to those noticed with the colourless chloroform 
were observed with the several liquids previously mentioned. The 
author, in conclusion, declined to enter on the theory of the pheno- 
mena described, further than to ascribe an important share in their 
production to the action of lighter and heavier liquids on each other. 
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The following Gentlemen were duly elected Ordinary 
Fellows : — 

Henkv Davidson, Eiq. 
Rev. J. Hamhab, M.A. 

The following Donation to the library was announced ; — 
First Report on the Coals suited to the Stesm Navy. By Sir Henry 
De la Beche and Dr Lyon Plajfiur. Fol.— £y Sir Hatty 
De la Beehe. 

Monday, 3d April 1848. 

Sir THOMAS MAKDOUGALL BRISBANE, Bart., 

President, in the Chair. 

The following Gommunications were read : — 
1. Notice of the Orbit of the Binary Star a Centauri, as re- 
cently determined by Captain W. S. Jacob, Bombay 
Engineers. By Professor C. P. Smyth. 

The object of this paper is to point out the extremely important 
and interesting characteristice of the orbit of the two stars of a Cen- 
tauri round their centre of gravity, with the object of procuring as 
many observations as possible from southern obserrers during the 
periastral passage in 1651'l!t. 

Professor Henderson and Sir J. Herschel, the only two obserrers 
who had specially applied themselves to the subject previously to 
Captain Jacob, were not able to make any thing of it, with such 
materials as had been accumulated up to their time. They merely 
ventured to predict, that a very close affinity of the two stars 
might be expected about the year 1867; and both seemed to consider 
that the period of revolution was something very great, — that the 
star was increasing in distance at the time that it was observed by 
Lacaille in 1731, and byMaskelyne in 1761 i and that it had occupied 
the intervening time in reaching its maximum distance, without an; 
sensible change of tmgle of position. 

Sir J. Herschel, in concluding his review of the subject, said, " that 
no subject more worthy of continued and diligent attention could 
possibly be urged on the attention of southern astronomers ;" and this 
has since been most eminently borne out by Captain Jacob's obsar- 
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vfttionB.nhicfa, beginning about the time that Sir John left off (1838), 
have been continned up to tlie present ye&r. All the conclusions, 
indeed, ventured on by former authorities have turned out erroneous ; 
but the close approximation to the truth now obtained exhibits far 
more interesting features than were ever eipected. At the epochs 
of Lacaille and Maskeljne, the dietance was on the decrease, 
instead of the increase ; and the stars were seen in almost exactly the 
same relative position by the latter observer in 1761. as by Sir J. 
Herschel in 1838 ; and in the interval they had, instead of merely 
gaining the aphastre without sensible change of angle of position, really 
made a whole revolution, and altered that angle by 360°. The period 
b about 77 years ■ the mass throe-fourths of the solar ; the greatest 
distance 2T-5, the least distance (T'S ; and the periastre takes place 
in 1861-5, when, on account of the excessive eccentricity of the orbit, 
the change of angle of position will be actually 2° 40' per day. 

That will, therefore, be a most crucial poriod for testing the theory 
by observations of the facts ; and affords the very best and strongest 
instance for it of all the double stars jet discovered ; in addition to 
which, the accurate determination of the parallax of the star by 
Professor Henderson i^res it a crowning importance. 



2. On the Colouring Matter of the Morinefa cilrifoHa. By 
Dr Thomas Anderson. 

The substance examined by the author was imported into Glas- 
gow from Bombay, under the name of sooranjee, as a substitute for 
madder, but had been found useless by the dyers. No information 
could be obtained regarding its botanical origin in this country, but 
the importers having written to their correspondents reoeired a quan~ 
tity of seeds, labelled, Seeds of the Sooranjee plant, Mormda atrifolia. 
These seeds did not germinate, but agreed in their characters with 
those of J:f. dtrifolia ; and, for reasons stated at length in the paper, 
are considered by Dr Balfour to belong to that plant. 

The colouring matter to which the author applies the name of 
morindine, was extracted from the bark of the root by boiling alco- 
hol, and purified by successive crystal! iiations, and finally by solu- 
tion in boiling spirit, acidulated with hydrochloric acid, which was 
found necessary for the separation of the last traces of ash. It then 
was in the form of minute acicular crystals of a fine yellow colour. 
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and Batiny lustre, sptiriiiglj soluble in water, and in cold alcohol, 
but much more bo in boiling dilute spirit, from which it Ib deposited 
on cooling, and insoluble in ether. It dissolves in alkalies with a 
fine red, and in sulphuric aoid with a violet colour, and is decom- 
posed by heat with the produdion of a crystalline sublimato. The 
analysis gave the following results : — 

Carbon, . 55-46 55-40 55-39 

Hydrogen, . 5-l» 5-03 

Oxygen, 39-35 39-57 

lOO-OO 100-00 

From which the author deduces the formula C^ Hu Oij, which 
differs from that of sublimed madder purple, the probable formula of 
which is Qjg Hie ^i«> hy a single eqaiyalent of wat«r only. It 
approaches Tery closely in many chemical characters to the madder 
colouring matters, but differs from them in its relations as a dye. 
For the author had found that it was incapable of producing colours 
with alum and iron mordants, but with turkey-red mordant it pro- 
duces a dark red. 

By the sublimation of morindlne, the author obtained another 
substance, to which he gives the name of morindone, in the form of 
fine red needles of considerable length, and which is insoluble in 
water, both hot and cold, but soluble in alcohol and ether. It dis- 
solves also in alkalies with a magnificent purple colour, and in strong 
sulphuric acid, with the same colour. The author had been able 
to make only an imperfect analysis of this substance, the results of 
which approximated to the formula Gjg H^ Om, and should this be 
confirmed, would differ only from madder red by a single equivalent 
of water, and be a polymeric of gentianine. 

The author concluded by remarking that morindine formed the 
type of a new class of colouring matters, fixing only on turkey-red 
mordant, which would, in all probability, throw some light on the 
obscure subject of the theory of turkey-red dyeing. 

3. An Attempt to improve the present Methoda of detormia- 
ing the Strength and Direction of the Wind at Sea. By 
ProfeBsor C. P. Smyth. 

The laxity of the present methods having been brought, by his 
friend Captain Cockbum, E.N., before the author, with a desire to 



lei 

be tumiebed with some sort of anemometor, and with some may 
mWDB of eliminating the efEect of the motion of the vessel, he began 
to consider what would be the ntoit appropriate form of anemo* 
meter to be used at sea ; for several kinds had been already tried, 
bat had failed, as he thought, from not being constructed on a suit- 
able princif^e. The spedes whioh the author considered the best, 
was that which shonld imitate, as nearly oe possible, mutatis mntandit, 
Uie I<^-liDe by means of which the ship's way through the water 
is determined ; for that mstrument seems to haTe preserved its 
situation and supremacj over all others on board-ship amongst all 
nations, and from the time of Columbus to the present, mainly on 
account of the appropriateness of the principle inyolved. After 
describing sereral means bj which the principle might be imitated 
to different degrees, the preference was given to Mr Edgeworth's 
anemometer, is which a horizontal wheel, armed with hemispheres on 
the end of each spoke, revolves in the tame directum, from whatever 
quarter the wind maj blow ; and the centre of each cup moves at 
one-third Uie velocity of the current, by reason of the greater force 
of the wind on the concave than on the convex side. A series of 
experiments was entered on to determine the best shape and size to 
give the machine in practice, and the result at length arrived at 
was exhibited on the table, in the form of an anemometer with four 
horizontally revolving arms, on the ends of which were hemispheres, 
each four inches in diameter, with a radial distance of six inches. An 
endless screw on the vertical axis of this revolving part gave motion 
to a train of wheels which served to count the number of revolutions 
made in a given time. A weight of 1^ grains in the centre of one 
of the cups, was found sufficient to overcome the resistance to 
motion. 

Some experiments were described which seemed to shew that the 
iustruinent could be fully depended on, and that the strength or 
veloeity of the wind at sea might now be always entered in the log- 
book, as being of so many knots per hour, instead of in the usual 
mimeaning manner ; and as the vanes actually used in ships give the 
direction of the wind with sufficient accuracy, all the elements neces- 
sary for eliminating the effect of the motion of the ships, or for 
dedjicing the true wind from the apparent one, may be assumed as 
being attainable, but the description of the practical method proposed 
for adoption was deferred for the next Meeting. 

L.,,i,;.d.,GoogIe 
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The author next deBoribed the problem of determining the true 
wind from the obserTed motion of the voHBel and the apparent wind, 
as being merely a special instance of the general theorem of the 
parallelogram of forces, the course of the ship being one side ; the 
apparent wind, the diagonal ; and &9 true wind, another side ; so 
that the case might always be reduced to the oalculation, according 
to the usual rules for plane triangles, of the third side and one of 
the angles of a triangle, from the two other sides of their included 
angle, excepting in the simpler conditions of going exactly with or 
against the wind. 

But ag the calculations in this way, though easy enough, threat- 
ened to be uselessly and overpoweringly burdensome, considering the 
enormous number of cases which would have to be computed in any 
voyage, the small degree of accuracy required, and tJie untoward 
nature, for tngonometrical calculations, of the data as observed for 
the ordinary purposes of navigation, — the author contrived a simple 
set of scales, in which, entering with the directions and velocities of 
the ship and apparent wind, as usuaUy observed, the direction and 
velocity of the true wind are given at once by inspection ; and might 
be inserted, with very little trouble to naval officers, in two appro- 
priate columns introduced into the log-books, as kept at present. 

The following Donations to the Library were announced : — 

First Report on the Coals suited to the Steam Navy. By Sir Henry 
De la Beche and Dr Lyon Playfair. 8vo, — By Sir Henry De 
la Beche. 

The American Journal of Scioioe and Art«. Conducted by Profes- 
sors Silliman and Dana. Second Series. Jannu? 1848, 
No. 13. 8vo. — By the Editor. 

Bouet-Villaumez (Le Comte E.) Description Nautique de I'Afrique 
Oecidentale. 8to. 

Petit-Thouars (Abel du). Voyage auteur du Monde sur la Frigate 
laV^nus. Tom. VI., VII., VIII., IX., X. (Physique, par 
V. de Tessan. Tom. I., II., III., IV., V.) 8vo. 
Atlas Hydrographique du mSme. Imp. Fol. 

Collection des Cartes des Cotes de France. Imp. Fol. (In sheets.) 

Beyat (P.) Tnj.t€ de GfiodSsie a I'usage des Marins. 8vo. 

i Expose des Operations GSod^aiques. 1839. 4to, 

Beyat. Le meme. 1844. 4to, 
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Jehenne (M.) lUnseignements Nautiques sur NosEi-Be, Noaai- 

Miteiou, Bavatoub^, Sic. 8to> 
Urville (J. Dumont d') Voyage an Pole Bud, at dans I'Oc^uiie, sur 

Ifls Corvettes L' Astrolabe et ta Zel^. 8to. 
Daussy (M.) NonTelle M£thode pour calculer la Marclie des 

ChronomHres. 8ro. 
■ — — Table des Positions G^ographiques des principaux lieux du 

Globe. Bto. 
SroBsay (M. Chiron du). Instructions N'autiques sur I'Att^rrage et 

la Navigation do la Platte. Bvo. 
MauGToiz (U. D'Estremont de). Note sur le Bano de Force. 8vo. 
Moutravel (L. Tardy de), Instnictions pour naviguer sur ta C6te 

Septeutrionale du Br^sil et dans le fleuve des Amazonos. 
Cond6 (M.. de Maussion). Notice sur le Golfe de Hondnras. 
Bonrdieu (L. dn). Notes snr quelques Ports de I'lle de Haiti. 8vo. 
Keller (F. A. E.) Des Ouragans, Tornados, Typhous, et TempStes. 6vo. 
Perier (M. dn). Notes sur rAtterrisBAge du Rio de la Plata. 870. 
Kerhallet (Charles P. de). Instruction pour remonter la C6to du 

BrSsil. 8vo. 
Jehenne (M.) Bienseignenients Nautiquessur I'lleMayotte. 8vo, 
Lartigue (M.) Exposition du Syst^me des Vents. 8vo. 
Pagel (Louis). La Latitude par les Hauteurs hors deMeridien. 8to. 
Pretented by ttie French Government, Marme Department. 

Spittat (Robert), M.D., Introductory Discourse on Pathology and the 
Practice of Medicine. 12mo, — By the Author. 

Journal of the Statistical Society of London. Vol. II. Part 1. 
March 1848. 8vo. — By th« Society, 

Monday, Xlth April 1848. 
Dr CHRISTISON, V.P., in the Chair. 
The following Gonmiunica.tionB were read : — 
1. On the Action of the Dry QaBes on Organic Colouring 
Matters, and its relation to the Theory of Bleaching. 
By Dr George Wilson. 

This communication is divided into six sections. In the Rrst, the 
author states that the object of his paper is to supply a defect in the 
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theory of chlonDe-bleaching, hj endeavouriag to expUin why ths 
remoral of water from that gas arrests its bleaching action. In the 
preliminary discusBion, he refers at some length to Davy's theory, 
that moist chlorine does not bleach directly, but only in a secondary 
way, by combining with the hydrc^en of the associated water, and 
liberating the oxygen, which is the true bleacher. After pointing 
out the untenable assumptions and self-destructive ailments on 
which this theory is built, the author proceeds in the second section, 
which discusses the influence of sunlight on the bleaching action 
of dry chlorine, to shew, that Davy's proposition that dry chlorine 
does not bleach dry organic colours is true, provided direct sunlight 
be excluded, but does not apply to the gas when exposed to the 
actinic influence of the sunbeam. In a comparative trial, one speci- 
men of dry litmus paper was found to resist the decolorizing action 
of dry chlorine for more than eight months when kept in darkness ; 
whilst the colour of another portion of the same paper totally 'disap- 
peared after six weeks' exposure to sunshine. Another comparative 
experiment was not so successful as regarded rapidity of actinic 
bleaching ; but both sets of trials led the author to infer, that 
darkness as well as dryness is essential to the negative action of 
chlorine on colours. 

The third section is occupied with the record of experiments, 
instituted with a view to determine whether the presence of water is 
as essential to the bleaching action of oxygen, sulphurous acid, and 
sulphuretted hydrogen, as it is to that of chlorine. The general re- 
sult of the trials made was, that the gases mentioned may be retained, 
when dry, for months over dry litmus, without decolorising it; and 
that they are, therefore, at least as much dependent as chlorine on 
water for their power of bleaching. 

The fourth section invest^ates, in like manner, the extent to 
which the acid gases and ammonia have their power to change or- 
ganic colouring mattere, influenced by the absence of water from the 
gas and the colour. The author finds that the modifying action of 
carbonic, sulphurous, and hydrosulphuric acids on colours, is totally 
arrested by the abstraction of water ; and that that of hydrochloric 
acid and ammonia is long delayed. He infers, from the results 
detailed In sections third and fourth, that there is nothing exceptional 
or anomalous in the non-bleaching action of dry chlorine, and that 
it is only a particular case of a general law, applying to all gases 

L i,_ .CooqIc 
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which affect colours, and teaching that eUstio fiuidg, when aniif drous, 
lose in whole, or in part, the power to destroy or chaDge the tints 
of organic bodies, which they possess when associated with water. 

Section fifth reTiews the methods employed for drying gases, and 
the tests of gaseous dryness. It enters at length into the question, 
how far it is possible to confer absolute dryness on an elastio fluid, 
and suggests some modifications of the processes at present in use, 
which the author thinks will prove serriceable. Non'Oction on 
colouring matter is likewise pointed out as a negative test of dryness 
of some value, in relation to the gases which act on colours. 

Section sijcth is devoted to the question, Does water accelerate the 
action of gases on colours, in virtue simply of its conferring mediate 
liquidity on the gas ? The author thinks not, and refers to tiie slow 
action which he has observed of liquid anhydrous bromine and sul- 
phurous acid on blue litmus, as contrasted with their rapid produc- 
tion of destruction or modification of colour when dissolved in water, 
as shewing that the liquefaction of the gas is not the only cause of 
its rapid action when moist. He contends that this is only to be 
fully accounted for by taking into consideration the power of water 
to liquefy both the colouring matter and the gas, and thus to bring 
them into a closeness of physical contact in the highest degree 
favonrable to energetic chemical action. The author was led, in 
connection with this view, to iofer that dry gases would act on dry 
colours in other liquids besides water, provided only these could 
dissolve both the gas and the colouring matter. He finds, however, 
that this cannot be laid down as a general proposition, at least so 
far BE chlorine is concerned, the only gas on which ho has had 
opportunity to make researches in reference to this point. The volatile 
oils of the type of spirit of turpentine (C 6, H 4) and chloroform, 
which contain no oxygen, and sulphuret of carbon, which contains 
neither of the elements of water, dissolve the colouring principle of 
alkanet root, and also cUorine, bat the gas does not destroy the 
colour. Solutions of dry litmus, on the other hand, in chloroform 
and sulphuret of carbon, are instantly bleached by dry chlorine. 

The author's final conclusion is, that the function of water in 
bleaching, speaking generally, is to dissolve the colour and the gas, 
and BO to bring them within the sphere of chemical affinity ; and 
that water is more efficacious in accelerating bleaching than other 
liquids, simply because it excels most of them in solvent power. 



2. Oq the Products of the Destructive IMstillation of Animal 
Substancea, Part I. By Dr Thomas Anderson. 

In this communication the author details the general properties 
of bone-oU, the substance employed in his experiments, and these 
of oertam of the volatile bases contained in it. 

The oil waB first rectified, and the product collected in two 
separate portions, each of which was separately ^itated with dilute 
sulphuric acid for the separation of the bases. The acid solution so 
obtained was then boiled down to a small bulk for the purpose of 
separating any non-basic oil which might have been dissolved, and 
distilled with potash, soda, or slaked lime. The bases passed over 
in solution in water, from which they were separated by means of 
solid caustic potass ; similar processes were performed with both 
portions of the bone-oil, but in the present paper the author con- 
fines himself to the pure volatile portion only. 

The oil separated by this process from the more volatile portion 
was found to be a mixture of at least four or five different bases, 
which were separated from each other by fractionated distillation. 

The most volatile of these, which boils at about 17^° Fahr., was 
present in extremely minute quantity only. For it the author pro- 
poses the name of petinine (from «tn»oi, volatile.) It is a transpa- 
rent colourless fluid, highly soluble in water, alcohol, and ether. The 
smell is pungent, and resembles that of ammonia, but is accompanied 
by the odour of decaying apples. It gives, with chloride of gold, a 
pale-yellow precipitate, and with bichloride of platinum and corrosive 
sublimate, beautiful crystallisable salts, the former resembling iodide 
of lead, the latter in peariy plates. The analysis of petinine gave re- 
suite corresponding with the formula G^ H^g N, which was confirmed 
by the constitution of the platinine salt, the formula of which was 
found to be Og Hjg N, H CI, Ft. CI,. The author details, as far as 
the minote c^uantity at his disposal would allow, the properties of the 
salts of this base. 

He then takes up the consideration of that portion of the mixed 
basis, which distilled between 270° and 280°, which, after successive 
rectificationB, was found to give the formula C^ Hj N, and to agree 
in all its properties with the base formerly obtained by the author 
from coal-tar, and described under the name of picoline. Aniline 
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waa also found present in tbat portion of the mixed tars which dis- 
tilled above 356°, and was distinguished by its reaction with chloride 
of lime. 

The author also mentions the existence of several other bases, the 
constitution and properties of which will be described in the second 
part of his researches. 



3. Note reBpecting the Refractive and Dispersive Power of 
Chloroform. By Professor Forbes. 

From an experiment made in verj cloudy weather, and therefore 
rather unfavourable light, I determined the following indices of re- 
fraction for pure chloroform, prepared by Dr George Wilson, of sp. gr. 

The measure of the refracting angle of the prism was 39° 41'. 
References were made to the principal lines of the spectrum, as 
below, the temperature of the fluid was probably &4°. 



Extreme red. 



= 14475 



B (in the red), .... 1-4488 

D (in the ownge-yellow), . . . 1-451 

& (in the green), .... 1-4S6 

F (in the blue), .... 1-45? 
H (in the violet, being the least refrangible of 

the two groups so designated), . . 1*463 

Extreme violet, . . 1-4675 

Hence the refractive index is by no means remarkably great, 
being nearly that of wax, spermaceti, and several of the essential 
oils. 

The dispersive power, or — ^ is equal to ' 046, which again ^rees 

nearly with that of the essential oils. The high specific gravity of 
the body appears to have no marked influence in increasing its action 
on light. 



The following Gentlemea were duly elected Ordinary 
Fellows : — 

Dr Patrick NEWsiaeiNO. 

W. Swam, Esq. 
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The following Donations to the library were annoonced : — 

Greeowich Magnetical and Meteorological ObserratioiiB, 1816. 4to. 

— By the Obiematory. 
Annates des Sciences Physiques et Naturellea, d' Agriculture et 

d'Industrie, publi^ea par la Soci§t6 Bojale d' Agriculture, &c., 

de Ljon. Tom. IX., 1846. 8to.— By the Society. 
Abhandlungen der Konigl. GeBeUscliaft der Wisaenachaften zu 

Gottingen. 3 Bde. 1846-47- 4to.— Sy the Sooie^. 
Philosophical TransactiouB of the Bo]ral Societj of London, for 1847 . 

Fart II. 4to. 
List of FdlowB of the Rojal Sooietf . 4t0. 
Proceedings of the Royal Society. 1847, No. 6B. Sto. — By the 

Society. 
Prooeedingaof the American Academy of Artsand Sciences. January 

27, 1847— Jaouaf7 4, 184a 8to.— By the Sode^. 
Handbuch der Hineralogie, Ton J. F. L. Hausmann. Th«l 2. 8vo. 

— By tlte Author. 
Thoughts on the Principles of Taxation, with reference to a Property 

Tax, and its exoeptioiu. By Charles Babbage, Esq. 8vo. — By 

the Author. 
Gomptes Bendus Hebdomadaires des Stances de I'Acad^mie dea 

Sciences. Torn. XXIV., No. 11, to Tom. XXVI., No. 11. 

Ito. — By t?n Academy. 
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PBOOEEDINQS 

OPTHB 

ROYAL SOCIETY OF EDINBURGH. 

VOL. II. 1849. No. 34. 

Sixtt-Sbvbhth Sbsbioh. 

Monday, bth February 1849. 

Sip T. MAKDOUGALL BRISBANE, Bart, President, 
in the ChaJr. 

The following Donations to the Library were announced : — 
Abhandlungeu der Mathematisch-PhyBikalischen CUsse der E. 

Bajerischen Akademie der WUsenschaften. Bde. I., II, III., 

& IV., Abtheil. 1 & 2. 4to. 
Abbandlungen der FhiloBopbisch-Philologtschen Glasse der K. 

Bayertscben Akademie der WissenOiahaften. Bde. I., II., III., 

& IV., Abtheil. 1 & 2. Bd. V.; Abtheil. 1. 4to. 
Die Chemie in ihrem verhaltiuBse zur Fhysiologie and Pathologie. 

Von D. Max. Pettenkofer. 4to. 
Denkrede auf Joseph Grerhard Zaocarini. Von Carl F, P. v. Martina. 

4to. 
Rede bei erbffnung der Sizung der K. Bayerischen Akademie der 

Wigsenschaften am 28 Marz 1848. Von Carl F. P. v. Martins. 

4to. — By the Academy. 
BuDetiD de la Soci£t6 de Geographic. Tom. IX., S"" S6rie. 8to. 

— By the Society. 
Journal of the London Cieographical Society. Vol. XVIII., Part 2, 

8to. — By the Society. 
Transactions of the China Branch of the Royal Asiatic Society. 1 847. 

8to. — By the Society. 
The American Journal of Science and Arte. 2d Series. Vol. VI., 

No. 18. 8?o. — By the Editors. 
The Quarterly Journal of the Geological Society. No. 16. 8vo. 

— By the Socitty. 

"»'■■"■ L,,„a ..Google 
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Memoira of the American Academy of Arte and Scien«:ea. N.S. 

Vol. III. 4to. — By the Aeademtf. 
The Ethnological Journal. No. 8, 8vo. — B^ the Editor. 
ReDiarke on the Improvement of Tidal Rivers, illustrated by refer- 

enca to works eiecuted on. the Tay and other rivers. By 

David Stevenson, F.R.S.E. 8to. — By the Author. 
Aiinales des Sciences Phj-siques et Naturellea, d'Agri«ulture et 

d'Industrie, publi^ea par la Sodfit^ Boyale d' Agriculture, &c., 

de Lyon. Tom. X. Bvo. — By the Soi^ety. 
Annates de la Socifit^ Linn^enne de Lyon. Annies 1845-6. Bvo. 

— By the Society. 
Proceedings of the Royal Astronomical Society. Vol. IX., No. 2. 

8vo. — By the Society, 

Monday, February/ 19, 1849. 
Mr CADELL in the Chair. 
The following Communications were read : — 
1. Abstract of a Communication on Rolling Curves. 

This paper commenced with an outline of the nature and history 
«f the problem of rolling curves, and it was shewn that the snbject 
had been discussed previously, by several geometers, amongst whom 
were De la Hire and NicolS in the M4moire» de PAeademie, Enler, 
Professor Willis, in his Principles of Mechanism, and the Rev. H. 
Holditch in the Cambridge Philosophical Transactions. 

None of these authors, however, except the two last, had made 
liny application of their methods ; and the principal object of the 
present communication was to find how far tlie general equations 
oould be simplified in particular cases, and to apply the results to 
practice. 

Several problems' were then worked out, of which some were ap- 
plicable to the generation of curves, and some to wheelwork ; while 
others were interesting as shewing the relations which exist between 
different curves ; and, finally, a collection of examples was added, as 
an illustration of the feiiility of the methods employed. 
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2. Od the Extraction of Mannite from the Dandelion. By 

Messrs Smith; with an Analysis of the Mannite, by 
Dr Stenhouse. Communicated by Dr George Wilson. 

Messrs Smith stated that the; had extracted from the dandelion, 
a large amount of a crystalline sweet substance, having all the physi- 
cal characters of mannite. It was analysed by Dr Stenhouse, and 
found to contain carbon, hydrogen, and oxygen, in the proportions 
which characterise the accepted formula for mannite ; viz., Cg H^ 0^, 
so that it certainly was the substance it was supposed to be. 

Messrs Widnmann and Friokhinger, it was stated, had anticipated 
Messrs Smith in the separation of mannite from the dandelion juice, 
and were led to believe that the mannite did not pre-exist ready 
formed in the dandelion ; but was formed in the juice as the result 
of a pecuUar fermentation which it underwent. This result was con- 
firmed by the Messrs Smith, who experimented with large parcehi 
of the plant, and found that even from quantities of the fresh root, so 
large as 40 lb., no mannite could be extracted, if the expressed juice 
were prevented from fermenting j whilst, if fermentation were per- 
mitted, the same weight of roots yielded a large quantity of mannite, 
which appears to be derived from the sugar, inulin, &c., of the dan- 
delion, which were converted into mannite, gum, and lactic acid. 

The Messrs Smith stated, in conclusion, that they had not been 
able to confirm the statement of Polex, that the dandelion eontaisB 
a bitter crystallizable substance, such as he had described under the 
name of Taraxacine. 

3. On some new Voltaic arrangements vrith Chlorous and 
Chromic Acids, with an account of a Battery, yielding elec- 
tricity of great intensity, in which the negative, as well as 
the positive element is Zinc. By Dr Thomas Wright. 
Commontcated by Dr G. Wilson. 

The author, after referring to the principle on which the intense 
batteries of Daniel and Gi'Ove are constructed, and to the disadvan- 
tages connected with the use of the porous cells in those arrange- 
ments, stated that he had some time ago instituted a series of expe- 
riments, with a view to the construction of a voltaic circle of high 
electro-motive force, capable of being excited by a single solution, 
similarly to the battery of Mr Smee. Having employed a great 



224 

variety of boIuUodb, he was led to consider mixtures of chromic or 
chlorous aoid with dilute sulphuric acid, best adapted to the parpose 
he had proposed. 

The chromic acid battery was arranged by twisting round one end 
of a cylinder of coke a copper conducting wire, soaking the part in 
boiling wax, and afterwards covering it with varnish, to protect the 
wire from the acid ; the coke was then surrounded by a cylinder of 
amalgamated zinc, and firmly fixed in its place by wedges of var- 
niehed cork. To form tlie exciting liquid, a measure of strong sul- 
phuric acid was added to an eqnal measure of a hot saturated soIq- 
tion of bichromate of potash : the mixture was then diluted with four 
measures of water, and set aside to cool. The coke and zinc cylin- 
ders placed in a tumbler of the solution possessed a high degree of 
electro-motive force, a single alternation being capable of decompos- 
ing acidulated water with platinum electrodes. The author stated, 
that the arrangement was not constant, its action gradually declining 
after immersion. But he considered that a small pair was well 
adapted for the excitation of electro- magnetic apparatus, from its 
possessing about three times the intensity of Smee's arrangement. 
In an experiment made by him with Dr Wilson, a series of four 
pairs, roughly put together in balf-pint tumblers, decomposed acidu- 
lated water, at the rate of two cubic inches of mixed gases per mi- 
nute with a cold, and four with a hot, charge of the chromic acid 
solution. No gas was evolved from the amalgamated zinc surface 
in either case. One of the advantages of the battery was, that a 
eeries of cylinders, however extensive, might, as in Wollaston's ar- 
rangement, be immersed and removed from the solution at once, and 
the energetic effects of first immersion obtained at pleasure. Flatina, 
or boxwood charcoal might be used in place of coke : a small series 
of thirteen pairs (charcoal and amalgamated zinc),each exposing a sur- 
face of about a quarter of an inch square, afforded a shock equal to 
a Cruiekshank's battery of fifty pirs of four-inch plates, a perceptible 
shock being even felt from four paire. 

The solution of chlorous or hypochloric acid (CI O4) was prepared, 
by pouring a drachm of powdered chlmate of potash into a wine 
glass containing an ounce of concentrated sulphuric acid, and in ten 
minutes afterwards plunging the mixture into seven ounc^ of water. 
A pair of plates (amalgamated zinc and thin sheet-brass) excited by 
the last solution gave a powerful current, until the chlorous acid was 
exhausted. The author had, however, more than once failed to ob- 
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tarn a,aj oarreDt from such an arrangement. A mixtore of ohlorate 
of potash and concentrated sulphurio acid formed a. good charge for 
the negative side of Grove's double cell. 

The author then proceeded to describe the platinized xinc battery. 
He was led to its discovery by observing that zinc (not amalga- 
mated) has a tendency to assume an inactive state in some solutions 
containing a large quantity of sulphuric acid. Two or three arrange- 
ments were described, in which the negative plate consisted of zino 
in various fluids, viz,, dilute sulphuric acid, hypochloric acid and 
sulphuric acid, solution of sulphate of copper and sulphuric acid, 
&c. The most powerful battery of this class was formed by a ne- 
gative plate of zinc included in a porous cell, containing a mixture 
of one measure of nitric acid with four of sulphuric acid, and asso- 
ciated with a double plate of zinc in a solution of potash or common 
salt. Such a circle was found tibave an intensity equal to the bat- 
tery of Professor Daniel, but by simply brushing the negative plate 
with a very dilute hot or acid solution of chloride of platinum, the elec- 
tro-motive force of the batteiy tvas doubled, a single cell being then 
capable of decomposing water witli platinum electrodes. A platinised 
zinc battery of three cells was placed on the table, the arrangement 
of the porous and outer cell being that of Professor Grove. The po- 
sitive plate of each outer cell was folded over into the parous cell, 
and formed the negative plate of the pair next in series ; there was 
therefore no necessity for binding screws, solderings, or mercury 
cups in the whole arrangement. The platinized zinc of each cell 
exposed a surface of 2-5 in, by 3-7 in. The series of three cells 
gave a cubic inch of mixed gases In 37 seconds, but the author con- 
sidered that the battery would give two cubic inches of gas per mi- 
nute, when the charge of the arrangement had become warm by the 
passage of the current. After use, the zinc plates were well rinsed 
in clean water and allowed to dry, and it wag considered advisable 
to give them a slight brushing with the solution of platinum before 
their being again used. The platinized zinc battery was a constant 
arrangement. 

The following Donations to the Library were announced : — 

American Journal of Science and Arts, Conducted by Professors 
Silliman and Dana. Second series. Vol. VII., No. 19. 8vo. — 
By (As EditOTi, 
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Proceedings of the Academy of Katural Sciences of Philadelphia. 

Vol. IV., Nob. 3, 4, 5. 8to. — By the Academy. 
Journal of the Statistical Society of London. Vol. XII., Part I, 

8ro. By thg Society, 
Quarterly Journal of the Geologioal Sooiety. No. 17. 8n. — 

By the Society. 
The Ethnological Journal. No. 9. 8to. — By the Editor. 
Journal of the Indian Archipelago and Eaatem Asia. Vol. II., 

Nob. 9, 10, 11, 12. 8to. — By the Editor. 
A Monograph of the British Naked-eyed Meduste, witli figures of all 

the species. By Edward Forbea,F.R.S. 4to. — By the A^tthor. 



Monday, March 5, 1849. 
The Very Rev. Principal LEE, V.P., in the Chair. 
The following communication was read : — 
Biographical Notice of Dr ChalmerH. By the Very Rev. E. 
B. Ramsay. 

The writer of this paper commenced by stating hia purpose of view- 
ing Dr Chalmers as a public character only, and to avoid all questions 
which belonged to the peculiar relations in which he stood to hb own 
religious communion ; and alW a brief outline of the various circum- 
Btancea of his life, and the dates belonging to each, the paper pro- 
posed to consider Dr GbalmerB, — 
I. As an Author. 
II. As a Political Economist. 
III. As a Speaker. 

I. Under the first head were noted the peculiarities of Dr Chal' 
mers's mode of treating a subject, and the distinguishing points of his 
style, the abundance of bis imaginative faculty, and the effects 
which were produced by it upon his writings. 

II. Under the head of political economy, the principal object was 
to exhibit Dr Chalmers as a true Christian pbilanthropist. The cir- 
cumstances connected with his management of the poor in St John's 
parish, Glasgow, were detailed ; and the influence which that esperi- 
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ineot had upon his vietra of p&uperiam and poor-lawB, generally. 
Some objections to hia Glaagon echeme were considered, and eame 
misappreheDsioDS of it were explained. Under this head were de- 
tailed hie views on Ecclesiastical and Academical Endowments, aad 
his testimony to the value of the English Church and Univergities. 

III. In considering Dr Chalmers as a public speaker, some speci- 
mens of his sermons were read, with remarks upon his eloquence in 
the pulpit. The case of his speech on the Catholic Emancipation 
Bill, was cited as an instance of great effect produced bjr eloquence at 
a public meeting. His striking reply to an accusation of inconsis- 
tency brought gainst him in the General Assembly, and a speci- 
men of his mode of lecturing were given. Some observations trere 
then made on his love of natural scenery, and his admiration of the 
beauties of the material world. His private character and social in- 
tercourse were referred to — his powers of conversation, and his per- 
fect freedom from affectation, bigotry, or intolerance ; of these quali- 
ties examples were cited, as also of his turn for humour, and his 
keen sense of the ridiculous. The author of the paper then conclud- 
ed by stating his conviction, that although there might be differences 
of judgment regarding particular portions of Dr Chalmers's public 
acts and opinions, yet that no one who had known him personally, and 
who had been well acquainted with his real character — that no one 
who had studied and appreciated the spirit and tendencies of his writ- 
ings, would hesitate to admit that he was a good and a great man — 
that he was a sincere friend to the poor, — and that his groat aim in 
life was to promote the glory of God, and the wellbeing of his fellow- 
men — that he was a Scotchman of whom Scotland might be proud 
- — and that his labours and his writings have gained a name, and esta- 
blished a reputation, which will not pass away. 

The following Donationa to the Library were announced : — 

Catalogue of the Library of the Literary and Philosophical Society 
of Newcastle-upon-Tjne. 8vo, — By ths Society. 

Catalogue of the Library of the Boyal College of Physicians of 
Edinburgh. 8vo, — By the Royal College of Phyaidaru. 

Journal of Agriculture, and Transactions of the Highland and Agri- 
cultural Society of Scotland. No. 24 ; (N. S.) 8vo.— % the 
Society. 
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Magoetische und Meteorologische Beobachtungen zu Prag. 1841, 

1842, 1843, 1844, 184fi, 1846, 1847, 1848. 4to. 
Magnetische und G-eographiache OrtsbestimmungeD Bohmen in dem 

Jahren 1843-d. Von Karl Kreil. 4to. 
MagDetiscIie undGet^raphischeOrtsbeBtimmuDgen in OsterreichiBch- 

ea Kaiserstaate. Erater JaEirgaDg. 1 846. 4to. — By the Ob- 

lervatory of Prague. 



Monday, March 19, 1849. 

The Right Rev. Bishop TERROT, V. P., in the Chair. 
The following Communications were read: — 
I. An Attempt to compare the Exact and Popular Estimates 
of Probability. By Bishop Teirot, 

The author began by defining probability aa being that state of 
mind in which we are inclined to believe a proposition, without be- 
ing absolutely convinced that it is true. Objectively, every propo- 
sition is either true or false ; subjectively, it may be certainly true, 
probable, or impossible. 

The measure of probability he shewed to be the same as the mea- 
sure of the cause producing it ; that is, the ratio of the reasons in- 
clining us to believe a proposition, to the whole number of reasons 
bearing upon it, whether for or against ; all of which reasons are 
founded, either upon necessary inference from experience, or from 
testimony. 

How inference from experience may lead to a definite expectation 
of an event different from that which has been experienced, was 
shewn in the case of an urn, containing two balls, white or black, 
and from which a white has been drawn. There is then a probabi- 
lity of } that the remaining ball will be black ; and if a witness as- 
serts that at a second drawing black was drawn, his credit must be 
very low indeed, if his assertion does not raise this probability from 
J to above \, that is to say, render it more likely that the event in 
the second drawing was different from, though not contradictory, to 
that observed in the first drawing, than that it was not different. 
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The author then exaniined the probabilitei arising from combined 
testimony, k expressed bj the formula, 



where p is the antecedent probability, v the average varacit; of the 
witness, and n the number of witnesses. The cause of an antecedent 
probability was stated to be a natural tendency to believe in the con- 
tinuity of series, and to be, in fact, a modification of the inference 
from experience. 

It was then shewn, that this expression is applicable to the pro- 
bable correctness of the verdicts of juries, assuming v to represent 
the probability of con-ectness in each juryman. Taking the number 
of the jury at three, it appeared that the probability of getting a 
correct unanimous verdict, was to the probability of getting a correct 
verdict by a majority as 3 to 4. But, on the other hand, it appeared 
that assuming p to be ^q, the probability of error in the unanimous 
verdict is g^s, while the probability of error when two divide against 
one is ^ ; that is to say, about eighty times as great as in the for- 
mer case. Hence it was inferred that verdicts, by a bare majority, 
are admissible in civil cases, where it is sufficient tbat the verdict be 
probably correct; but not in criminal cases, where it is desirable 
that the probability of correctness should be carried as near to cer- 
tainty as possible. 

Xcwtly, Whereas there are, in every criminal charge, 'a certain 
number of points, all of which the jury desire to know, and which, 
if all proved, whether for or against the accused, would give a defi- 
nite probability of his guilt or innocence, but of which one or more 
may remain untouched by the evidence, it was shewn that the jury 
would not deal fairly with the case if they threw the non -established 
point out of view, or if they gave the benefit of the doubt, as it is 
called, to the prisoner. Supposing -^to be the probability of guiit, 
independently of the non -established point, which must be considered 
as equally likely to be really for as against the accused, we must see 
that the consideration of this adds i to a, and the same to b. So that 
-^becomes ° * j S and these, reduced to a common denominator 
x>, are jr and — — -jj — . So that the considen^ 
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tion of the omitted point iacreasea or diminishei the probability of 
guilt, according as a + 1 is greater or less than 2 a, or a greater or 
less than b : That is to eaj, the preponderance of the greater proba- 
bility is diminished by the consideration of each unproved note. If, 
as wae supposed to be generally the case in criminal trials, the pro- 
bability from the eridenco preponderates against the accused, then 
he does get a benefit from the due consideration of eaeli unproved 
note, though very far from the benefit he would have gained by prov- 
ing it in his favour. 



2. On the Oradnal Production of Luminoas ImpressioDB on 
the Eye, and other phenomena of Vision. By William 
Swan, F.E.S.E. 

The object of this communication was to ascertain the relation be- 
tween the apparent brightness of a light, and the time during which 
it acta on the eye. In order to examine the intensity of luminous 
impressions of short duration, the author made use of discs, having 
sectors of known angles cut out of their circumferences, which were 
made torevolve at known velocities between the eye and a luminous 
object. In this manner, the object is seen at each revolution of the 
disc for a short interval of time, of which the duration is easily as- 
certained.. An instrument termed a selaometer (from ai^ai, bright- 
neei), to indicate its use as a measure of the intensity of luminous 
impressions, was devised for the purpose of comparing the brightness 
of the flashes caused by the revolution of the disc, with a light of 
known intensity. This instrument consists of two screens, placed so 
m to face each other, having each a circular aperture of the same 
diameter, to which is fitted a piece of obscured glass. A disc, hav- 
ing a sector of a known angle, revolves in front of one of these 
screens, so that the aperture in it is visible at each revolution 
of the disc throughout the sector. The apertures are illuminated 
by gas flames behind them, which admit of having their distances 
from the screens varied, so as to increase or diminish the illumination 
of the apertures. A rectangular prism of glass is placed half way 
between the apertures, with its faces inclined at angles of 45° to the 
line joining their centres ; so that they are seen in apparent contact 
by reflexion from the faces of the prism, and their relative brightness 
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«ia thus be compared witL great nicetjr. The liglt behind the ra- 
Tolving disc is kept at a constant distance from the screen during an 
Qxperiment ; and, berore causing the disc to revolve, the apertures 
are made equally bright hj varying the distance of the other light 
from its screen. When the disc is put in motion, the apparent 
brightness oi' the aperture behind it is instantly diminished ■ and the 
equality of the apparent brightness of the apertures in the screens is 
restored, by increasing the distance of the light from the other 
screen. The ratio of the brightness of the impression produced by 
the light during the revolution of the disc, to the brightness of its 
impression, when seen by an interrupted vision, is that of the squares 
of the distances of the other light from the aperture in its screen. 

The following are the principal results obtained by means of this 
apparatus : — 

(1.) When the eye receives, from a light of constant intensity, a 
succession of flashes of eq^ual duration, which succeed each other so 
rapidly as to produce a "uniform impression, this impression will also 
have a constant intensity, provided the number of flashes in a given 
time varies inversely with the duration of each flash., 

(2.) The brightness of the impression produced by flashes of light 
of a given intensity, which succeed each other so rapidly as to pro- 
duce a uniform impression on the eye, is proportional to the number 
of flashes in a given time. 

(3.) When light of a given intensity acts on the eye for a short 
space of time, the brightness of the luminous impression on the retina 
is exactly proportional to the time during which the light continues 
to act. This law has been proved to be true for impressions lasting 
from TsJjT to s^i of a second. The intensity of the impression 
produced by light which acbi on the eye for jj^ of a second, is 
almost exactly -j^ of the brightness of the light when seen by un- 
interrupted vision ; and it is also ascertained that light requires 
about the tenth part of a second to produce its full effect on the eye. 
(4.) It is found that lights of different intensity act on the eye with 
equal rapidity, so that even the light of the sun produces an impres- 
sion with no greater rapidity than that of a common gas flame. 

(5.) Rays of different refrangibility act on the eye with equal ra- 
pidity. 

(6.) Since Professor Wheatstone's experiments have proved that 
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the light of the electric spark of high teuBJon continues for less than 
the millionth part of a second, and it has been shewn that the bright- 
ness of the impression, produced by light on the eye, increases in 
the exact arithmetical proportion of the time during which it con- 
tinues to act on the retina, it follows that the apparent brightness of 
the electric spark is only rTf^^ins "f "'"'' '^ would become if the 
duration of the spark could be prolonged to ^th of a second. From 
the great apparent brilliancy of the nearly instantaneous electric 
spark of high tension, when compared with the sensibly continuous 
light of Voltaic electricity, it is inferred that the brightness of elec- 
trical light increases with the tension of the electricity. 

3. Note on the Kelra>ctive and DisperBive Powers of the Hu- 
mours of the Eye, determined by Experiment By John 
Adie, Esq. 

The author's object in undertaking these experiments, was to dis- 
cover if the achromatism of the eye could be accounted for by the 
differences in the dispersiTe ratios of the fluids forming that organ. 

The indices for several of the fixed lines were determined in the 
aqueous humour ; with the crystalline no satisfactory result could be 
obtained. 

In subjecting the vitreous humour to experiment, only the strongest 
of the fixed lines could be seen, and that with great difficulty ; one 
remarkable feature, however, was observed, viz., that on dividing the 
mass of humours two spectrum s were formed, the one placed over the 
other, having a greater deviation, and, consequently, refractive power. 
Thus proving, that that humour is not of equal density throughout, 
as has heretofore been supposed. 

The following Donations to the Library were announced : — 

The London University Calendar for 1849. 8vo. — By tha Uni- 
versity. 

The Ethnological Journal, No. 10, 8vo. — By the Editor. 

Suite of the Collection of Kydrographic Charts, with Sailing Direc- 
tions, &c. — By the Lords Commissioners of the Admiralty. 
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Monday, 2d April 1849. 

General Sir T. MAKDOUGALL BRISBANE, Bart., 
President, in the Chair. 

The following Communication was read : — 

1. On Grooved and Striated Bocks in the Middle Region of 
Scotland, By Charles Maclaren, Esq. 

In this paper an account was given of grooved, striated, and abraded 
rocks in various parts of Scotland, from Glen Spean on the north, to 
the Pentland and Lammennoor Hills on the south. After indicat- 
ing the direction in which the groovings pointed, it was shewn, — that 
the appearance of these grooved and striated rocks is irreconcilable 
with the hypothesis which ascribes the phenomena to a supposed 
great Atlantic wave or transient flood, of which one part swept across 
the low lands of Scotland, while another part was turned back hj the 
mountains, — that in the district between the Clyde and the Spean, 
where the largest and best marked groovings were observed, there is 
satisfactory evidence to prove, that they were produced by bodies of 
vast depth occnpying the valleys, moving from the mountain group as 
a common centre, toward the coast and the Lowlands in all direc- 
tions, and exerting an immense force of pressure vertically and la- 
terally, — that this quaquaversal motion, as well as the form, position, 
and size of the groovings, are conclusive against the idea that they 
were caused by currents of water loaded with stones and gravel, 
since no collected mass of water exists, or could exist, of the requi- 
site magnitude and elevation, to send out streams in all directions 
capable of acting powerfully at the height of a thousand feet or more 
above the bottoms of the valleys, — that the effects mentioned, there- 
fore, can only be accounted for by the agency of glaciers, as exemplified 
in the Swiss Alps, where glacier ice is found covering immense areas, 
filling the valleys, and grooving and abrading their sides to the height 
of one or two thousand feet, — finally, that the strlse, groovings, and 
abrasion seen in the great central valley of Scotland, and on the Pent- 
land Hills, are probably due to icebergs or rafts of ice, to which also 
the transportation of many travelled boulders may be ascribed. 

/.oogle 



The following Donations to the Library were announced : — 

Annuaire M6l^oro)ogique de la France poui- 1849. Par MM. J. 

HaeghenB, Ch, Martina, et A. Bfrigny. 8to. — BytheAvtkor». 
Bulletin des Seances de la Soci6t6 Vaudoise, No. 19. 8vo. — By 

the Society. 
Metnorie della R. Accadetnia delle Scienze di Torino. Serie 2^'. 

Tom. VII,, VIII., IX. 4to.— By the Aeadmy. 
Ofyersigt af Kongl. Vetenskaps-AkademienB Forbandlingar. 1847, 

No. 10 ; 1848, Nos. 1, 2, 3, 4, 6, 6, 7, 8. 9. 8vo. 
Kongl, VetenskapB-Akademiens Handlingar for Arl846. 8fo. — 

med Plaucher. 4 Co. 
ArBberattelse ora Zoologiens Framsteg under Arenl83fU44. Tredje 

Delen, af S. Lov^n. 8to. 
Arsberattelse om Zoologieus Framst^ under Aren 1846 och 1846, 

af C. H. Bohemaii. 870. 
Arsbertittelse omFramstegen i Kemi oehMineralogi.af Jac. Berzelias. 

8to. — By the B. Academy of Stockholm. 
(Euvres de Laplace. Tom. V., VI., VII. 4to.— .By (Ae French 

Qovemmcnt, 
Aanteefeeningen, Sic. van het Provinciaal Utrecttsch Genootschap 

van Kunsten en Wetenschappen. 1847 & 1848. Bvo. 
Verslag, &c. van het Provinciaal UtrechtBch Genootschap van EluuEten 

en Wetenschappen. 1847 & 1848, 12°. — By the Society. 
Report on the Epidemic Cholera at Madras in 1824. By William 

Scot. Bvo. — By the Author. 



Monday, April U, 1849. 

Dr CHRISTISON, V.P., in the Chair. 

The following Gommunications were read : — 

1. On a Simple Form of Rsiin-Gauge. By the Rev. Dr 
Fleming. 

The author began bj stating, that during a oatm, when the rain- 
drop was under the influence of the centripetal force only, the form 
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and poBition of ths raio-g&uge wero unimportant. The case, hovr- 
ever, was widely different when the drop was likewiee influenced bj 
wind, for then any object raited above the surface, such as a rain- 
gauge projecting three or fear feet from the ground, occuioned de- 
fieetiona and ed^ee, whereby the regular fall of the rain into the 
collector wae ptereuted. The Author then reoommended, that in 
all casea the gauge should be placed on the ground, with its mouth 
on a level with a regularly trimmed grass plot, so as to prevent 
eddies and evaporation. The form which he considered unexception- 
able (an example executed by Mr James Bryson, 66 Princes Street, 
being exhibited) was that of a copper cylinder, with a funnel-form 
partition placed about an inch and n half below the mouth, having 
an aperture for the index of a float, which rises as the rain passes 
into tlie receiving portion of the lower part of the cylinder, at the 
bottom of whioh is a stopcock for letting off, at times, the accumn* 
lated water. A second cylinder of copper, closed at bottom, is pro- 
vided, to be inserted into the ground for the reception of the gauge, 
the latter having a shoulder or flange to prevent the entrance of 
earth. By this arrangement the collector and receiver are equal in 
area, so that errors of workmanship are avoided. The state of the 
gauge is known by simple inspection of the index of the float, and 
extreme facility of emptying and adjusting the instrument secured. 



2. On a Method of Cooling the Atmosphere of Rooms in » 
Tropical Climate. By Professor C. Piazzi Smyth. 

After stating the case distinctly, and dwelling emphatically on its 
importance, as shewn by individual instances in private life, and by 
the statistics of the world at large, ths author proceeded to describe 
the various methods adopted at present in India, and shewed their 
incapacity to meet the end proposed, as they merely agitated the air 
already in a room, or perniciously overloaded it with moisture. 

To take the most difScuIt case that could occur, he chose that of 
a country where the mean temperature of day and night, and sum- 
mer and winter, is never below 80°, and where there could, conse- 
quently, be no coolness in springs or rivers, or in the night air ; 
where also the atmosphere being saturated with moisture, no cold 
could be produced by evaporation ; and under such ciroumstancei 
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proposed that & method should be found of lowering the temperature 
of the air in a room ; doing, in faot, there, the rererse of what is 
effected in a cold room by lighting a fire. 

The principle of the plan which he brought forward was dependent 
on the property of air to increase in temperature on compression, and 
to diminish on expansion ; the air was to be compressed by a forcing 
pump into a close vessel, then cooled or rather deprived merely of 
its acquired heat of compression, and then being allowed to escape 
into the room desired to be cooled, would issue at a temperature as 
much below that of the atmosphere as it had risen above on com- 
pression. 

That this was a vera cataa there was no doubt ; the su^eienty and 
the practicahiliti/ were the only matters of doubt. These the author 
attempted to solve, by shewing the quantity of increase of heat doe 
to a certain amount of compression; and by devising the most con- 
venient form of the necessary apparatus, and concluded that a one- 
horse power should supply a room with 30 cubic feet of air per 
minute, cooled 20° below the surrounding atmosphere. The various 
sources of mechanical power likely to be met with in warm countries, 
were then described ; and particularly a new and simple, and at the 
same time, a remarkably compact and effective form of windmill ; as 
the wind is everywhere so cheap and abundant, and in the tropics so 
^;tain a species of moving power. Methods also of ventilating the 
cooled room, i. e., of keeping it constantly supplied with cooled fresh 
air, and removing the vitiated, were explained, as well as a natural 
principle for meeting the residual difficulty that might be expected to 
arise in some cases, viz., the too great moisture of the ooledair. 



3. Notice of a Shooting-Star. By ProfeaBor C. Piazzi Smyth. 

The object of tbis notice was merely to call attention to the im- 
portance of observing the phenomena of shooting- stars more carefully 
and rigidly, and of applying to them more correctly than has generally 
been the case hitherto, the measurement of time and of space, and 
to exemplify what may be done in this way by the calculation of a 
recent instance. This instance, the rare one of an ascending shoot- 
ing-star, was furnished by Captain W. S. Jacob, Bombay Engineers ; 
and he having given the place where the body first appeared, that 
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where it disappeared, and the time, the author of the paper, who 
bad great faith in hia friend's exactitude, considered the opportunity 
favourable for trying what results would be given by the application 
of Sir J. Lubbock's theory. 

Some dissatisfaction has been felt about theories of shooting-stars, 
inasmuch as no one of them will explain all the observed phenomena. 
But though this is undoubtedly a necessary characteristic of a true 
theory, still great allowances are necessary here where so many dif- 
ferent classes of cosmical and atmospherical objects may be con- 
founded even by practised observers; and where the greater number 
of observers are utterly unpractised, and their senses wholly unedu- 
cated for scienti&c observation. Allowing that some electrical and 
magnetical eiTocts have been mistaken for shootii^-stars, but ez~ 
eluding the baseless electrical, chemical, and lunar hypotheses, a 
great proportion are undoubtedly of a cosmioal nature, and belong 
properly to astronomy ; and these may be divided into two classes of 
small bodies, lat, Those which are circulating round the sun as a 
primary ; and 2dl)/, Those which are revolving round the earth as 
such. The first we may occasionally see when passing near them in 
their orbits, but are not likely to come within sight of the same 
again, unless, indeed, they approach so near the earth as to gravitate 
towards it instead of the sun, and so become satellites or shooting- 
stars of the second class. 

Sir J. Lubbock's theory is, that the shooting-stars shine by 
reflected tight, and are extinguished by entering the earth's shadow; 
and he has given formulee on this supposition for computing the dis- 
tance of the body from the spectator by noting the place in the sky 
where, and the time when, the extinction occurs. 

These formulte have been rendered more convenient for computa- 
tation by Mr Archibald Smith, Phil. Mag., March 1819 ; and, 
computed according to them, Captain Jacob's observation gives, for 
the distance of the body from the observer, 1721 miles ; and that 
entry into the earth's shadow was the tnie cause of the disappear- 
ance, is borne out by the fact that the direction of motion was touiardt 
the axis of the earth's shadow. And, on account of the extremely 
small distance of the body, its change of place during flight would 
sufficiently account for its gradually appearing in the lower part of 
the sky when coming out of conjunction, increasing in brilliancy dur- 
ing its flight (reaching, at iU manimum, the brightness of Venus), and 
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then alowlj v&nUliing as it entered firat the penumbn and then the 
umbrft of the earth's shadow, in a slanting direction ; and laatl;, tha 
bodj can hardtj fail of being a satellite, aa its distance is so much 
less than that of a shoot ing-Btar, which M. Petit of Toulouse has 
pretty well identified as revolving about the earth in S** 20°^, or at 
about 3000 miles from the sarface. 

4. A. few uDpublished particnlarB concemiog the late Dr 
Black. By Dr George "Wilson. 

The object of this communication was to lay before the Society a 
few character! Btio incidents concerning Dr Black, gathered from Mrs 
Elizabeth Wordsworth, who was a servant in his household during 
the fire last years of his life. 

The facts recorded do not admit of abridgment, but they com* 
pletely confirmed the accounts contained in the published biographies 
of Black, concerning his valetudinarian and methodical habits, whilst 
they gave no countenance to the statement which had been credited 
in some quarters, that the great chemist was an avaricious or penu- 
rious man. Some interesting particulars were adduced illustrative 
of the amiability and gentleness which characterised Dr Black; and 
the author concluded by noticing that an ei-ror had been committed 
as to the date of the philosopher's death, which was not the 26th of 
November 1799, as stated byRobison, but the 6th December of that 
year, a fact which Mr Muirhead first pointed out (Watt's Corre- 
gpondence, p. xxii.), but which is conlirmed by the newspapers of 
the period. (Fide Edinburgh MercuTt/ of 14th December 1799.) 

Dr Christison then exhibited some interesting Specimens 
of Alum-Slate, illustrative of the Manufacture of Alum, and 
descnbed botit the natural and artificial processes. 

The following Donations to the Library were announced : — 
Journal of the Asiatic Society of Bengal. Edited by the Secretaries. 

Noa. 196 and 197. 8vo. — By ike Editors. 
Proceedings of the Royal Astronomical Society. Vol. IX., No. 6. 

8to. — By the Soeiely, 
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Monday, April 30, 1849. 
Bishop TERROT, V.P., in the Chair. 
The following communications were read : — 

1. On a New Voltaic Battery of Intense Power. By Dr 

Wright Communicated by Dr George Wilson. 

The author placed on the table a battery of four pairs, each con- 
Bistiiig of a rod of coke 2^ inches long by 1 ^ in diameter, aurrouaded 
by a cylinder of amalgamated zinc, 2^ inches high by 2^ inches in 
diameter ; the different pairs were firmly attached to the same bar 
of wood, and could be immersed in jars of stoneware at once. The 
arrangement was- charged with a mixture of nitric acid one part, 
sulphuric acid four parts, water eight parts. The author stated that 
he considered the power of the battery, which was twice that of 
Grove's, was due to the heat generated on the surface of the zinc by 
the local action of the nitric acid. 

2, On a New Species of Manna, from New South Wales. 

By Thomas Anderson, M.D. 

About thirty years ago a species of manna, obtained from the 
Eucalyptus Mannifera, was brought from Sew South Wales, and 
was examined by Dr Thomas Thomson, and afterwards by Professor 
Johnston, both of whom ascertained it to contain a new species of 
sugar, different from the mannite which exists in ordinary manna. 
The author had, through the kindness of Mr Sheriff Cay, an oppor- 
tunity of examining a very different species of manna, remarkable 
both from its chemical constitution, and from its possessing a defi- 
nitely organised structure. This substance was discovered by Mr 
Robert Cay in 1844, in the interior of Australia Felix, to the north 
and north-west of Melbourne, where it occurs at certain seasons on 
the leaves of the Mallee plant, Eucalyptus Dumosa, and is known (a 
the natives by the name of Lerp. 

It consists of nnmerous small conical cups of the average diameter 
of a sixth of an inch, more or leas distinctly striated, and covered 



2^0 

OD the outside with hairs of considerable length. The cup resemblei 
■ome tif the smaller species of patella, and its mouth is perfectly 
smooth and round. Beveral of the cups are frequeDtl; attached to ono 
another hj the edges, and alwajs so that their mouths form a plane, 
b; which it wonld appear they have been attached to the leaves. 
The hairs, when examined under the microscope, were found to con- 
sist of uniform tubes, with a granular structure, and indiBtinct traces 
of transverse strise ; they are coloured uniformly blue by iodine. 
The cups are made up of a confused mass of closely-compacted cells 
resembling starch globules, and coloured blue by iodine. 

The taste of Lerp is distinctly saccharine, but this is confined 
entirely to the hair, the cup having merely a mucilaginous taste. 
The chemical examination shewed it to consist of an uncry stall i sable 
sugar similar in its character to that found in fruits, of starch, 
gum, innlin, and cellulose, the absolute identity of the latter two of 
which was determined by ultimate analysis. There were also found 
minute traces of resinous matter and nitrogen, and 1-13 per cent of 
ash. The following is the result of its quantitative analysis : — 



Water, 




15-04 


Sugar with 


I little resinous matter. 


4906 


Gum, 




8-77 


Starch, 




4-29 


Innlin, 




13-80 


Cellnlcfa, 




1304 
100-00 


Ash, . 




113 



The author, in concluding bis paper, remarked that all the species 
of manna before observed consisted of soluble substances, and were 
considered to be produced by the puncture of an insect, which caused 
the exudation of their constituents in the fluid form, and that they 
gradually dried up upon the surface of the leaf, but that the exist- 
ence in Lerp of the insoluble cellulose and starch, and the sparingly* 
soluble inulin, seemed soarcely compatible with snch an explanation 
of its origin. 
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3. Account of a peculiar Structare found in the YagmaruB 

IslandicuB. By Dr Joho Reid. Communicated by Pro- 
fa saor Cioodsir. 

4. Notes to a Paper on the Motive Power of Heat- By Pro- 

foBsor William Thomson. 



(1.) On the Valvteg of ft derived from Observatiotu on the Vapourt 
of various Liquidi. 
An important test of the truth of the axiom on which Camot's 
Theory is fonnded, will be afforded by comparing the valuea of /l 
deduced from observations on various liquids. I am informed by 
Mone. Regnauit, that, by the end of this year, data as complete aa 
those ithich ive at present posaesB for water, will be supplied for five 
or six different liquids, from certain investigations with which he is 
now occupied. Camot gives values of fi. for the temperatures of the 
boiling of sulphuric ether, alcohol, water, and essence of turpentine, 
derived from various observations upon those liquids. The compari- 
son of these with the values of /t, deduced from Begnault's contlnu- 
ODB senes of observations on water, are exhibited in the following 
table : — 









Valneiof u 




Nuneiortlie 
Liqmd.. 


Boiling- 
points. 


Carnot'a d»- 
dacedvolaeg 

Of|». 


deduced from 
Hegnanlt's 

□n Water. 


Differencas. 






Ft. lbs. 


Ft. lbs. 




Sulphario Ether, 


35-5 


4-48 


4-61 


■03 


Alcohol, . . 


78'8 


3-96 


403 


-07 


Water, . . 


100 


3-66 


3-84 


■18 


Essence of Tor- 1 





















The coincidenaeB of the results obtained by such very different 
experiments are very striking. The differences certainly lie within 
the limits of the errors of observation ; for it happens that the dif- 
ference of the two results deduced by the different experimenters, 
from water at the boiling-point, is greater than any of the other 
di^rences. It is very remarkable that the feature of the gradual 
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deorewe of /« with the temperature should be so clearly brought out 
by obserrations performed on different liquids, at different tempera- 

(2.) On the Heat developed by the Compression of Air. 

Camot demonstrates the following propoBition :— 

Equal volumet of all elastic Jiuidg, when eompreaeed to equal 
smaller vobimet, disengage equal quantities of heat. 

This rery remarkable proposition, given as a theorem by Camot, 
was enunciated aa a probable experimental law by Dulong ; and it 
therefore affords a Tery powerful confirmation of Camot's funda- 
mental principle. 

Mr Joule of Manchester has made some important experiments 
on this subject. The view which he takes of a thermal " equiva- 
lent" for motive power is at variance with Camot's theory, but his 
experimental results i^ree with its indications in a very satisfactory 
manner. In endeavouring to effect a comparison, I found that the 
following propositions are a consequence of Camot's Theory. 

1. In compressing a gas of u/ltieh the temperature is kept in- 
variable, the amount of work spent is exactly proportional to the 
quantity of heat developed. 

2. The amount of work necessary to produce a tmit of heat in 
this manner is the same, whatever be the gas operated on, but de- 
pends upon the temperature, bang determined by the expression 

..(1 + Ei) 
£ 

(3.) On the Specifie Heats of Oases. 

Garnot proved, as a theorem, that the e'ecess of the speoifie heat* 
under a constaxit pressure above the apedfie heai at a constant vo- 
lume is the same for all gases at the same temperature and pressure. 

This result agrees well with the experimental results obtained by 
Dulong. 

Camot's theory affords the following determinate expression for 
the difference alluded to in the enunciation : 

* i.t. The " c&pacltj for heat" of a auit of voloms. 



(4.) Compariton of the Relative Advantaffti of the Steam-Engina 
and Air-Engine. 
In the steam-engine, with the expanaive principle pashed to the 
utmost, as Camot points out, the effective range of temperature, 
or the fall utilised, is from the temperature of the boiler to that of 
the condenser. The superior limit of temperature is restricted by 
the circumstance, that the pressure of saturated steam is enormously 
great for high temperatures ; so that in practice, the temperature in 
the boiler is not in an; ordinary engines so high as 1 50° per cent., but 
is in general very much below this limit. Camot points ont, that 
in this respect, the air-engine has a vast advantage over the steam- 
engine i as there is no limit to the temperature in the hot part, ex- 
cept such as the preservation of the materials requires ; and, there- 
fore, in it an enormously greater portion of the whole fall, from the 
temperature of the coals to that of the atmotiphere, may be made 
use of. In other respects, we have no reason a priori for giving a 
preference to one kind of engine above the other. We cannot, how- 
ever, feel confident that any air-engine has yet been constructed, 
which is capable of economising the fall actually used, as well as is 
done by steam-engines, with their comparatively limited range of 
temperature, or even that the duty for fuel consumed has in any 
actual air-engine exceeded or even come op to the duty performed 
by the best steam-engines, 

(6.) On the Economy of Actual Steam-Engines. 

The following table affords a synoptic view of the performance 
and theoretical duties, in various actual cases.* 

When heat is transmitted from a body at 140°,| through an 
engine, to a body at 30°, the work due to each unit of heat is 439 
foot-pounds. This is the " theoretical duty" referred to in the last 
column in the table. 



* I Bin Indebted to the kindness of Professor QordoD, of Gls^ow, for the 
experimeDlal data. 

t Preaanre 3} atmospherea ; 37 lb. od tbe square inch of the >»fet;-iklve. 
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Tabli a.— Various Engmet tn ttikieh the Boiler it at 110^ ami 
the Candent&r at 30°. 





Work pro- 


Work pro- 


Work pro- 


Per-ceD' 

tageof 
theore- 
tiol 
datj. 




iDced for each 


duced for each 


duced for each 




lb. of colli 


lb, of water 


unit of boat 






BVapomted. 






Ft.-lb«. 


Ft.-ib.. 


Ft-lba. 




^1.) Fowey Conaols 1 
Experiment, re- I 










1.488,000 


175,000 


283 


64i 


ported in 1845. ) 










(2.) Taylort Engine-) 










at the United 
Mines, working in 


1,167,000 


137,300 


222 


SH 


1840, 










(3.) French Engines, ^ 










according to con- > 




98,427 


159 


36 


tract, j 










[4.) English Engines 










according to con- 


585,700 


66,550 


108 


2** 


tract. 










(6.) Average actual 1 










performance of 


631,000 


74,240 


120 


S7i 


Corniah Engines, .1 










(6.) Common En-' 










ginei, consuming 










121b. of coal per 


165,000 


19,410 


Sl-4 


n 


honr, per horse- 










power. 










(7.) Improved En-' 










gines, with expan- 










sion cjlindere ; 










using an equiva- 


495,000 


58,240 


94S 


2H 


lent to 41b. of beat 










coal per horse- 










power, per hour. 











6. Note regarding an Experiment suggested by Profesaor 
Robison. By Professor J. D. Forbes. 

In his memoir of Dr Chalmers, lately read to this Society, Mr 
Ramsay has referred to an experiment which Dr Chalmers was 
anxious to have performed on the tide-wave in the Bay of Fundy. 
The object was to determine the earth's density by the attraction of 
the tide-wave on a plummet or spirit-level, on the same principle as 
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Maskelyne's experiment on 9chiehallion, but with the superior ad- 
vant^ea arising from the perfect homogeneity of the attracting mass, 
and from the circumBtance that all the obserrationa might be made 
at a Bingle station. The experiment might, in short, appear to unite 
the advantages both of Maskelyne's and Cavendish's methods of de- 
termining the earth's densit/. 

The suggestion was Dr RobJBon's, and Dr Chalmers had it from 
him. It is contained in the Elementi of Mechanical Pkiloiopky, 
Edit. 1804, page 339, and is given in the following words: — " Per- 
haps a very sensible effect might be observed at Annapolis-Boyal in 
Nova Scotia, from the vast addition of matter brought on the coast 
tvrice every day by the tides. The water rises there above 100 
feat at spring tide. If a leaden pipe a few hundred feet long were 
laid on the level beach, at riglit angles with the coast, and a glass 
pipe set upright at each end, and the whole filled with water, the 
water will rise at the outer end, and sink at the end next the land 
as the tide rises. Such an alternate change of level would give the 
moat satisfactory evidence. Perhaps the effect might be sensible on a 
very long plummet, or even a nice spirit- level." 

It is needless to observe that the methods proposed by l>r Bobison 
are not the best which might be suggested ; but that, in consequence 
of the extreme simplicity of the observation, considered as a purely 
astronomical one, a deviation of the direction of gravity of only a 
very few seconds could be ascertained within small limits of error.* 

I thought it worth while to make the calculation approximately 
for an assumed height of the tide-wave. Had the result been at all 
encouraging I should have taken pains to ascertain, on good autho- 
rity, the exact lise of the tide, and the oinumstances of the locality 
whence the rise is greatest. 

I have calculated the horizontal attraction of a semicylinder of water 
100 feet thick, and of about two, four, and eight miles radius upon 
a point at the extremity of the axis of such a semicylinder ; because 
these conditions can easily be reduced to calculation, and because 



* Ths micrometric observalioD of a plamb-liae, as in a zenith aoctor, would 
be lafflclent ; or, as ProfaiBor Smyth ha« sagguted to me, the view of the wires 
of a tranait inatrument, with a coUimating eye-piece, aa reflected in a mercury 
trough, — on obiervation, the nccnrBcy of which may, he atatea, be liTOught within 
,'j of a second . 
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they represent rer; appraxiDiatel; the circumstancsB of an attntcted 
point plaoed at higb water-mark on a vertical sea-wall facing a basin 
or eetuary. The radius of the attracting mass of water being repre- 
sented (more accurately) by 10,000, 20,000, and 40,000 feet, I 
find the influence of a tide-wave 100 feet thick upon a plumb-line to 
produce a deviation of only 0'''44 (forty-four hundredths of a second), 
0-"50, and 0'"63 ; the effect increasing extremely slowly with tha 
radius, as might be expected. If the tide rose only fifty feet, the 
fint efFect would be reduced to 0'''24G. 

Even the greatest of these calculated deviationB affords no ground 
for hoping that the method of Bobison could be applied with any 
success to determine the earth's density. 

It is rather singular that this ingenious suggestion is not once al- 
luded to, so far as I am aware, by any writer on Ute figure and den- 
sity of the earth; yet surely it was as worthy of notice as DrHutton'e 
proposal to measure the attraction of an Egyptian pyramid. — (JStl. 
Trana. 1821.) 

The following DooatioiiB to the Library were annouoced ; — 

American Journal of Science and Arts. Conducted by Professors 

Silliman and Dana. 2^ 8er. Vol. VII., No. 20. 8»o.— 

Bjr th« EdUoTt. 
Ethnological Journal. No. 11. 8wi. — By tht Editor. 
Passages in the History of Geology. By Andrew C. Bamsay, F.G.S. 

8vo. (2 copies.)— £j/ the Author. 
On the Nature of Limbs. By Eichard Owen. F.B.S. 8vo. — By 

the Author. 
Proceedings of the Philosophical Society of Glasgow. Vol. II. 

1844.-8. 8vo. — By the Society. 
The Philosophy of Trade ; or Outlines of a Theory of Profits and 

Prices. By Patrick James Stirling. 8vo. — By the AuAor. 
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PROCEEDINGS 

ROYAL SOCIETY OF EDINBURGH. 



SiSTT-EiGHTH Session. 

Monday, Bd December 1849. 

Hon. Lord MURRAY, V.P., in the Chair. 

The following Communication was read : — 

1. Personal Observations on Terraces, and other proofs of 
Changes in the relative Level of Sea and Land in Scan- 
dinavia. By Robert Chambers, Esq., F.R.S.E., &c. 

In this paper were given iJescriptiona of alluvial formations of a 
teraGsiform character in the valley of the Lir river, near Drammen, 
in Norway, and of similar objects in valleys near the foot of the 
Miiisen lake. The author then described a remarkable terrace which 
runs for fully fourteen miles at one elevation along the upper part 
of the valley of the Logan, in the Dorre field. It ia composed on 
the left side of the valley of water-laid sand, and ia believed to be 
about 2160 feet above the level of the aea. On the Dovre field, 
several hundred feet higher, are morasses containing the remains of 
much greater trees than are now growing in that district, the highest 
vegetation of which is a dwarf birch ; and Mr Chambers remarks, 
that when the terrace was on the sea-level this district would enjoy 
a temperature fit for the production of such large timber. Hr 
Chambers next described some remarkable terraces in the valleya 
near Trondhiem, and particnlarly the great terrace of erosion which 
overlooks diat city at an elevation of 622 feet above the sea. 

The remainder of the paper was chiefly devoted to an account of 
a remarkable couple of terraces, which are traceable along the coasts 
of Nordlands and Finmark, apparently at one level (57 and 143 
feet above the sea), excepting in the sounds near Hammerfest ; 
where, throughout a space of twenty-five miles, they are upon an 
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inclination. This portion of the phenomena fell under the attention 
of M. Bravais, of the French Scientific Expedition of the North, by 
whom they were meaBured barometrically and described. The pre- 
sent obaerrer toolc measurements of these inclined terraces by the 
level and itafT, in eighteen or twenty plaees, and thns confirmed the 
views of his predecessor. By Mr Chambers's observations, the fol- 
lowing new points are ascertained ; 1. The terraces, as being in- 
clined, form an exceptive case, in contrast with those of a neighbour- 
ing district of coast of much larger extent (at least 180 geographical 
miles), 2. The disturbed district has moved on an axis of rest near 
Nceverfiord, where the two terraces are about the normal height. 
3. A line, 14° west of north, (being nearly the line of the m^netic 
meridian), being drawn across the disturbed district, the inclination 
is shewn to be equable throughont equal spaces of tliat line, which 
is thus proved to be the meridian of the movement. 4. The nortbem 
extremity of the dip of the upper line at Hammerfest is 68 feet 
below, and the southern extremity, abreast of the Alton terraces, is 
06 feet above the axis of rest. 

The author then described visits which be paid in September 1649 
to two of the places in the Gulf of Bothnia where marks have been 
made in order to detect the rate of movement of the land ; at the 
rock near Lbfsgrund he found the sea about six inches below the 
mark made sixteen years before by Sir Charles Lyell ; white, on the 
cliffs of Grasiie, where Flumen made a mark in 1820, the water was 
exactly eleven inches lower. 

His Oraoe the Ddke of Akotll 
wa8 duly elected an Ordinary Fellow, 

The following Donations to the Library were announced : — ' 
Address delivered at the Anniversary Meeting of the Geological 

Society of London, 16th February 1849. By Sir H. de la Beche. 

8vo, — By the Author. 
Proceedings of the American Philosophical Society. Vol. V., No. 41. 

8to. — By the Society. 
Journal of the Statistical Society of London. Tol. XII., Ft. 2. Svo, 

— By the Society, 
Scheikundige Onderzoekingen, gedaan in bet Laboratorium der 

Utrechtsche Hoogeschool. S^" Deel, 1»*», 3^, & 4^ Stuk. 

8vo. — By the University. 
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The American Jgurnftl of Scienoe and Art*. Vol. VII., No. 21. 

8vo. Edited hj Professors Silliman and Dana. — By the 

Editor*. 
Journal of the Asiatic Sodat; of Bengal. Edited \>y the Secretaries. 

New Series, No. 25. 8to. — By the Editon. 
Quarterly Joamal of the Geological Society of London. No. 16. 

8to. — By ike Society, 
Bulletin de la Soci^ Giologique de FrMioe. Tom. XIV., & 

Tom. I. & II. 2d* Serie. 8vo. — By the Socitty. 
Sixteenth Annual Report of the Royal Cornwall Polytechnic Society, 

1848. 8vo. — By tht Society. 
The Journal of Agriculture and Transactions of the Highland and 

Agricultural Society of Scotland. No. 25, N.S., July 1849. 

BYO.—By the PvhU*h«r». 
The Journal of the Royal Geographical Society of London, Vol. 

XIX,, Part 1, 1849. 8yo.— By the Soeiety. 
Yerbandelingen der Eerste Klasse van het K. Nederlandsche Insti- 

tuut van Wetenschappen, Letterkuode, en Sofaoone Konsten te 

Amsterdam. 3^ fieeks, 1"™ Deels, 2^ Stuk. 4to. 
Tijdschrift root Wis-en Natuurkundige Wetenschappen, uilgegeven 

door de Eerste Klasse ran bet K. Nederlandsche Instituut van 

Wetenschappen, Lettcrkimde en Sehoone Kunsten. 2*^* Ded, 

3« & i* Aflevwii^. 8vo. — By th« Institute. 
Report of the Eighteenth Meeting of the British Association for the 

Advanoement of Scienoe, held at Swansea, in August 1848. 

8vo. — By the Atsociation. 
Neue Denkschriften der Allgemeine Sohweizerischen Gesellschaft 

fiir die gesamten Naturwissenschaften, Bde. 8 & 9. 4to. 
Verbandlungen der Schveizeriscben Naturforschenden Gesellschaft 

bei ihrer Versammlong zuWinterthor 1846 & 1847- 8to. 
Mittheilungen der Naturforschenden Gesellschaft in Bern. Nos. 

87-134. 8vo. 
Die Wichtigsten Momente aus der Geschichte der drei ersten Jafar- 

zende der Schweizsriscben Natnrforscbenden Gesellschaft. 

1648. 8vo. — By the Society. 
Antiquit^s Geltiques et Antidiluviennes. M6moire sur I'lndustrie 

primitive et les arts k leur origine. Par M. Boucher de Perthes. 
8to. — By the Author. 
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Meteorologische Beobachtungen angsstellt auf Veranstaltimg d«r 

NkturforBohenden GesellBchaft in Zurich. 1837-46. 4to. 
DenkBchrift zur Feier des hnndertjahrigeD Stiftong festes der Na- 
tnrforwihenden Gesellschaft in Ziiriuh am 30 November 1846. 
4to. — By th« Society. 
Mittfaeilungeu der Natarforschenden GeseUschaft in Ziiricb. Hei^ 

I., (No. 1-13). 8vo.—By th« Society. 
Proceedings of the American Pfailoflophtcal Society. Vol, V., 

Januaiy, Karch, 1849. No. 42. 8vo, — By the Society. 
The Progress of the development of the Law of Storms, and of 
the Variable Winds, with the practical application of the sub- 
ject to NavigatioD. Bj Lieut. -Colonel William Reid. 8to. — 
By the Author. 
On the Geological Structure of the Alps, Apennines, and Carpa- 
thians, more especially to prove a transition from Secondary 
to Tertiary Bocks, and the derelopment of Eocene Deposits 
in Southern Europe. By Sir Roderick Impey Murcbison. 
8vo. — By the Author. 
Account of the effect of a Storm on Sea- Walls or Bulwarks on the 
coast near Edinburgh, as illustrating the principle of the con- 
struction of Sea-Defences. By W. M. Bankine. 8vo. 
An Equation between the Temperature and the maximum elasticity 
of Steam and other vapours. By W. M. Bankine. Svo. — 
By the Author. 
The American Journal of Science and Arts. Conducted by Pro- 
fessors Silliman and Dana. 2d Series, No. 22, July 1849. 
8vo. — By the Editors. 
Journal of the Asiatic Society of Bengal. Edited by the Secretaries. 
No. 200, February 1849. 8vo, and N.S., No. 28, April 
1649, and No. 203.~-.By the Editor*. 
Journal of the Statistical Society of London, Vol. XII., Parts 3 

and 4, 8vo. — By the Society. 
Journal of the Geological Society of Dublin. Vol. IV., Part 1. 

8vo. — By the Society. 
Catali^e of the Calcutta Public Library. 8vo. — By the Cottneil. 
Flora Batava. 169 Aflevering. 4to. — By the Ktntf o/ Holland. 
A Letter addressed to the Earl of Sosse, President -Elect of the 
Boyal Society. By Karshall Hall, M.D. 8vo. 
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On the Neck m ft Medical B«gioa, eumI on Traehelismui ; on Hid- 
den Seizurei ; on Paroxjrsmal Apoplexy, FanljsiB, Mania, 

Sjncope, &o. B7 Marsbaii Hall, M.D. 8to. — By the Avthor. 
ABtrononiioal ObseiratioDS made at the Radcliffe Observatory, By 

Manuel J. Johnson. 1842, 1843, 1844, 1846, 1846, 1847. 

Vol. lU.— VIII. 8V0.-— .By the RadcUfe Tnuteet. 
Quarterly Journal of the Geologioal Society. No. 18, 1649. 8*0, 

— By the Sooiaty. 
Jaumal of the Indian Archipelago and Eastern Asia. Vol. III. 

Nob. 1, 2, 3, 4. 8to.— By the Editor. 
The American Journal of Science and Arts. Conducted by Profec- 

Bors SillUnan and Dana. Second Series. Mo. 23. 8to.— £y 

the Editors. 
Memoirs of the Cranglia and Nerres of the Uterus. By Bobert 

Lee, M.D. 4to. 
On the Ganglia and Nerres of the Heart. . By Robert Lee, M.D. 

4to, — 'By the Author. 
Athenceum. Rules and Regulations, List of Members, Bus. 1847. 

I2mD. 
Aannal Beport — (General Abstract of Accounts. 1848.— 

By the Athenaum. 
Description of a Machine for PoUshing Specula, with Directions fur 

its ose. Sy W. Laseell, Esq. 4to. — By the Author. 



Monday, VJth December 1849. 

lUght Rev. Bishop TERROT, V.P., in the Chair. 

The following Communications were read : — 

1. Note respecting the Dimensions and Refracting Power 
of the Eye.* By Professor J. D. Forbes. 

" Whilst lecturing lately on the subject of Vision, 1 consulted some 
recent authorities on the dimensions and curvatures of the refracting 
apparatus of the eye; and having calculated from them the oon- 

* Printed ben in tall bj permluion of the ConnoU. 
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vergence of raja witbin the eye, it may save trouble to otiiers to pot 
them on record. 

" The meuurea of the eje given in almost every English vork on 
the Hubject, are those given by Young on his omi authority, or that 
of Petit. In the fifth volume of Dove's Bepertorium, I find a series 
of measures collected by Tnviranus from his own and preceding ob- 
servations, which I have converted below from French lines into deci- 
mals of an English inch. In these the curvatures we supposed sphe- 
rical. In the same work of Dove, I find a series of measures by Dr 
Krause of Hanover, on eight recent human eyes, which seem to have 
been made with uncommon care, and in which the deviation of the 
surfaces from sphericity is noticed. I have preferred these last for 
the purpose of calculation, because all the measures are taken from 
the same eye, which is not the case with the numbers collected by 
Treviranus. I have consulted the original paper of Krause in P<^- 
gendorfTs Ann&len, vols. xxxi. and xzzix., where it appears, (I.) 
That the cornea is thicker at the sides than in the centre ; (2.) 
The anterior curve of the ooraea is nearly spherical, the posterior 
parabolic ; (3.) The anterior surface of the lens is elliptical, the lesser 
diameter being in the axis of vision, the posterior surface is parabo- 
lic ; (4.) The figure of the retina, or the posterior surface of the 
vitreous humour, is an ellipsoid. 

" The following are those given by two eminent German authori- 
ties, Treviranus and Krause, when reduced to English inches : — 

Hub otHTenl Heu of eifbt 





InchH. 


tudlM. 




0032 


0040 


Distance of first Bur&oe of lene from back sur- 






&oe of comes, 


0104 


0-107 


Pupil behind <»mea, 


0096 


0-083 


Thickneea of lene, 


0-181 


0-181 


Axis of vitreouB humour, 


0-548 


0-567 


Axis of the eye from interior of the cornea to 






the retina, .... 


0.833 


0-855 


Radius of first surface of eomea. 


301 


0'348 


Radius of first Burftce of lens. 


0-280 


0-369 


of second do., 


0196 


0201 


Curvature of retina near the axis, 


0-S34 


0-523 



These iinmUers agree tolerably well, only that the radius of ci 



:!,q,i,i.:db,GoogIe 



253 

TSture of the firat surfftce of tbe lena is disproportiouatelj gfMt in 
tbfl last column. This arises from tbe circumstance, that it ii de- 
rived by oalculation, for the currature of an ellipse at the lewer axis, 
the two axes of which are alone given hj Kiauae. Now, jt is evi- 
dent, that if w« regard the lens at a uihoU, or even any conndei-able 
breadth of it, its mean radius of curvature will be sensibly smaller. 
In fact, Krause finds that it may be tolerably represented by a cir- 
cular curvat4ire, having a radius of -329 inches. It occurred to me, 
however, that by taking the grtateit density of the lens, as given by 
Brewster, and the curvature of the middle part, both anterior and 
posterior, as given by Krause, I ought to arrive at a close approxi- 
mation to the course of the axial pencil. 

" I have adopted for the refractive indices of the parts of the eye, 
those given by Sir D. Brewster in bis original paper in the Edin- 
bui;gh Philosophical Journal, vol. i., psige 44, with the exception of 
that of the densest part of the lens, which is almost certainly mi^^ 
printed. They are as follow : — 



AqneouB humour. 
Crystalline, outer coats, 
middle coats, 



Vitreous humour, 



■3787 

■3786 



" Calculating from tbe preceding data, with Sir D. Brewster's in- 
dices of refraction, the author finds tbe positions of the foci, towards 
which the rays converge, after refraction at the successive surfaces, 
to be the following (reckoning from the interior surface of the cornea, 
the thickness of which has been n^lected) — 

For TBTi &iUng Fur nji dlvargtag 



After first refraction at the aqueous) __ i.ooo I'fiil 

humour, . . . I 

Ailer second refraction at firat but- | _ i.qan l'*)?? 

face of the lena, . . / 

Aflcr third refraction into vitreous 1 _ -■ .ncit 1 ■ 1 1Ji 

humour, . . .1 

* In the Edlnborgh Phil. Journ., we find 1-3999. But I take thi» to be a 
■nltprint, bb in Sir D, Breweter'e own eabesquent writings, we always find 
1-3990. 
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" Now the meunre of the &xiB of tlie oje we hare seen to be oalj 
-633 inch, aocordiog to TreriranuB, and -856 according to Kisuse ; 
consequently, rays of meui refntngibilit; (to which BrewBter's nie»- 
Buree refer) oonverge to a point no leas than -227 inch behind the 
retina, when the rays lall parallel on the cornea, and -302 when the 
object Tiewed is at 10 inchee' distance. The axia of the eye, as even 
measured by Dr Toung, though somewhat greater than we have reck- 
oned it above, (Dr Young makes it -91), does not ctHne up to the 
requisite dimeruions ; and I^ Young, with his usual acuteness, 
ascribes the difference to the gradually varying density of the strata 
or coats of the lens,* the dense Email nucleus evidently acting as a 
lens of comparatively short focus ; and this explanation is probably 
the correct one, to which we may add, that the configuration of the 
coats of equal density, which, near the surface of the lens, are very 
elliptical, become, near its centre, gradually nearly spherical. On 
this account, it ia all but impossible to predict the exact course of 
the rays through a structure of so much compUcation. 

" Dr Young had considered the case with his usual attention and 
penetration. He investigates the focns of a spherical lens, or lens 
with surfaces which are segments of spheres, and whose density is 
variable, and the result may be recalled here as oaewhidi, perhaps, 
has not been sufficiently remarked. " Ou the whole,*' he says, "it 
is probable that the refractive power of the human crystalline in its 
living state is to that of water nearly as 18 to 17 [gives index 
refr. = l'416] ; that the water imbibed after death from the humour 
of the capsule reduces it to the ratio of 21 to 20 [1'403], but that, 
on account of the unequable density of the lens, its effect on the eye 
is equivalent to a refractioD of 14 to 13 [1'439] for its whole size."t 

" On the whole, these calculations, as well as the considerations 
into which I entered in a former paper, read to the Society in 1844,t 
on the mechanism of the focal adjustment, have left on my mind the 
conviction that the opticd and mechanical structure of the organ of 
sight is even less understood than it is commonly believed to be. 
Simple as are its general arrangements, and comparable, in some 
respects, to those of artiScial combinations, we perceive surfaces 
figured in a complex niauner, and structures of varying refractive 



• Nat Phil., voL ii., p. 680. t Nat. PbU., vol. U., p. SS 

} TraDwctioDg Royal Society of £dinburgh, vol. xvi., p. I, 
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denut/ combined in » verj oomplioated manner. KnuBe's meuurea 
of the ourrature of the surfaces of the lens confirm the inadmissibi- 
lity of the all but universal opinion of the variation of density of 
the crystalline being intended to oorrect the aberration of spherical 
surfaces, when, in reahty.no such surfaces exist. We are quite un- 
able to trace the exact course by which the rays of light are focalised 
on the retina, since it depends on the internal constitution of the 
lens that they do not meet very far behind it ; and it still remains 
at least doubtful how the adjustment to distinct vision of objects at 
different distances is effected. 

" Finally, the questign of achromatism of the eye has its own diffi- 
culties. It is not now contended that the eye has the power of con- 
verging equally rays of different refrangibilities ; but it is not un- 
reasonable to suppose that the chromatic aberration is at least par- 
tially corrected. One result of the calculations into which I have 
entered (which were first in part undertaken at my request, by Hr 
James Clerk Maxwell, and since entirely repeated and extended by 
myself), is a clear exhibition of the physical conditions of perfect 
achromatism in the eye. The form is simpler than I have else- 
where seen, and may at once satisfy any reasonable person of the 
possibility that the eye might be rendered achromatio, at least for 
objects at a certain distance ; to prove which, so much has been 
written, and at so great length. The result may be stated in two 
lines. If we calculate the effect upon the ^nai focal distance of the 
whole refracting system of the eye {^), of a variation in the re- 
fractive index of each of its three humours (denoted by /t., ju., /*,). 
We find this equation when the incident rays are parallel, or reach 
the eye from a very distant object : — 

a j"- 1-578 i|(t,+l-igO 3^-2-788 3^,. 
Let the coefficients S/i^, dft.,, S|l^ denote the dispersion or differ- 
ences of the indices of refraction for extreme rays, corresponding to 
the three media, then it is evident, from the negative sign of the 
third term on the right hand, that they may be so chosen as to annihi- 
late the second side of the equation, ur make the variation of focal 
distances twthtng, for the differently refrangible rays. 

" If the rays proceed from a point 10 inches distant from the eye, 
the equation for the variation of the focus wilt be 

ag"=l-873ii»j + l-402 iA-3-298ditt 
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and the condition which makes this equal to zero, or the focus inde- 
pendent of gmall variation of the refrangibilit; of the raj ma; be 
satisfied, at the same time that the former equation b satisfied also ; 
conseqaentlj, with three media, as in thi ei/e, we may have perfect 
aohromatiam for any two distaneet ; irhich would also be senmbly 
perfect for the intervening ones. Of course by perfect achromatism, 
we here mean a union of the extreme red and violet rays ; the irra- 
tiotiaiity of dispersion does not concern this question." 



2. On the Inteneity of Heat reflected from Glass. By Pro- 
fesaor J. D. Forbes, 

The author, after referring to a communication made to this So- 
ciety, on the IBth March 1839, on this subject, and noticed in the 
" Proceedings" of that date, stated, that being about to recommence 
his observatbns on radiant heat, so long and unavoidably inter- 
rupted, he had carefolly examined the unpublished observatiooB on 
which the previous notice was founded, with a view to ascertain what 
might be the numerical discr^ancy which they present from Fresnel's 
Theoretical Law. The variation in the results of experiment for 
each of the angles was very considerable, arising from a multitude 
of causes as yet imperfectly estimated, but which appear to have been 
encountered by other observers, who, since that time, have undertaken 
the same research. Under the circumstances, the mean of the whole 
observations made between N^ovember 1838 and March 1839, have 
been taken for each angle of incidence ; and the results beuig pro- 
jected in the usual manner, the angles of incidence forming the line 
of abscissee, and the intensities the ordinates, an interpolating curve 
was drawn through the whole. The numbers thus obtained (which 
are presented as only a rude first approximation), are shewn in the 
following table, and compared with Fresnel's Formula, calculate for 
an index of refraction of 1*60. 
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FrMDsl-s Numben, 




when ^ = 1-60. 


■060 


■046 


•076 


•058 


■105 


■089 


■186 


■m 


•433 


■388 


■66 


■613 


1^00 


1-000 



The results of experiment are generally in excess. This may be 
due to the impossibility of obtaining rays of heat quite parallel from 
terrestrial sources. To avoid this and other difGculties, experiments 
have recently been made in Germany hj M. Knoblauch, and in Paris 
by MM. Prorostaye and Depains. The results of the last named 
obeerrers are very conolnsiTe in favour of the accuracy of Fresnel's 
law. Their memoir had not reached the author of this paper until 
his calculations were almost completed. 

3. On the Bolution of certain Difibrential Equations. By 
ProFesaor Eelland. 
Until recently, general solutions of several classes of equations, 
such as that which occurs in the theory of the figure of the earth, 
could not be arrived at. An ingenious transfoi-mation lately ren- 
dered it a matter of comparative ease to arrive at a solution of these 
equations in those forms in which they are presented in tbe solution 
of physical problems ; but still much remains to be done. The ob- 
ject of tbe present paper is to supply some portion of the deficiency 
in this respect, by the introduction of a new transformation, and the 
adoption of the function r. The solutions thus obtained are perfectly 
general, and are arrived at with the greatest facility. 

The Most Noble the Mabovis op Twbeddalb 
was duly elected an Ordinary Fellow. 

The following Donations to the Library were announced : — 

The Astronomical Journal. Vol. I., No. 1. 4to. — By the Editor. 

Atbenteum — Annual Report — General Absti-act of Accounts from 

1st January to 31st December 1848. 8vo. — By the Atfie- 
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Tweoty-Ninth Report of the Coonoil of the Leeds Philosophioal and 

Literary Society. 1848-49. 870. — By the SoeUty. 
Smithsonian ContributioDB to Knowledge. Vol. I. Publiahsd by 

the Smithsonian Institution, 4to. 
Report, &c. of Smithsonian Institution. 1849. 8to. — By theln- 

Mitution. 
Fauna Antiqua Siraleftais, being the Fossil Zoology of the Sew^k 

Hills, in the North of India. By Hugh Falconer, M.D., and 

Proby T. Cantley, F.G.S. Parts I. and IX. Fol. 
Do. do. Letter-Press. Part I. 8to. — R/ the 

Author. 
United States Exploring Expedition during the years 1838, 1839, 

1840, 1841, and 1842, under the command of Charles Wilkes, 

U.S.N. Atlas. Zoophytes. By James D, Dana, A.M. Imp. 

Fol. — By theAvthor. 
Astronomical Observations made at the Royal Observatory, Green- 

wich, in the year 1 847 . under the direction of George B. Airy , 

Esq. 4to. — By the Observatory. 
Philosophical Transactions of the Royal Society of London for the 

year 1849. Parts I. and U. 4ta. 
List of Fellows, &c. of the Royal Society, 30th November 1848. 

4to. 
Proceedings of the Royal Society. 1848. Nos. 71 and 72. 8vo. 

By the Society. 



Monday, 7th January 1850. 

Sir THOMAS M. BRISBANE, Preaideot, in the Oliair. 

The following Commumcations were read : — 

1. On the Muacular Substance of the Tongue. By Mr Zaglua. 
Communicated by ProfesBor Ooodsir. 

Professor Goods ir communicated an abstract of a paper by Mr Zaglua 
on the muscular structure of the tongue. The author of the paper 
had found the muscular substance of the tongue to consist of a cortical 
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layer, which surrounds the organ on all sides, except its posterior 
attachment, and in the middle line of its inferior surface. 

The cortex consists of a complioat«d network of fibres, derived from 
the hyogloBsi, styloglossi, lingualis, chondroglossi, and a pair of new 
muscles, named by the author Notoglosai. The minute details of the 
arrangement of these muscles 1ta7e now been ascertained by the 
author, and their actions in produring the peculiar volubility of the 
organ. 

The cavity of the cortex is occupied by a medulla of transverse and 
perpendicular muscles, some of which are limited to the cavity iteelf ; 
others pass into it from without. 

The transverse system cousists of transvernales proprii, with the 
palatxtgloBsi and glossopharyngei, the perpendicular of external or 
proper, perpendicular muscles, and internal or goneoglossi. 

The transverse and perpendicular muscles are arranged in the 
medulla, in transversely parallel laminn, which consist alternately of 
perpendicular and transverse systems, which pass through the muscles 
of the cortex to the mucous membrane. 

It was also stated, that the human tongue and the ruminant form 
two types, tlie latter presenting root, body, and tip, the former want- 
ing the tip. These two types, also, dit^r in the former possessing, 
and the latter wanting, a mesial fibro-cartilaginous septum. 



2. On the Volcanic Formfttiona of the Alban Hills, near 
Rome. By Professor J. D. Forbes. 

The author thus sums up the general results of his memoir : — 
" In the first place, it appears that the Alban volcano (for it is 
essentially one) has acted throughout a great period of time ; for 
not only has it evidently repeatedly changed its form and materials of 
eruption, but it is surrounded by knolls of basaltic formations which 
seem to indicate very ancient and very repeated ejections, without 
taking the regular form of craters. Such are probably Monte 
Algido, Givita Lavinia, Monte Giove (Corioli), the Capuccini of 
Albano, Bocca Priore, Colonna, and perhaps even Capo di Bove, and 
several open craters, such as one a little below Albano, the Lago 
Comufelle near Frascati, the Lake of Gabii, and one near Colonna, 
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which, on the Authorit; of Ponzi, appear to hare ejected peperino. 
The horfle-shoe form of the old crater of the Alban Mount, irhich, 
whether formed hj the elevation proceiB or not, appears to be com- 
poHed of beds of basalt, lapilli, tuff, or peperino, and here and there 
of the lava called Sperone, gave way, like that of 9onima, on the 
western or seaward side, and I iJKnnot but think it in do small de- 
gree probable, that the vast lara beds which lie under Nemi and 
Genzano, and which dip at a small angle under Honte Cavo, are 
part of the dislocated walls of the ancient crater displaced by the 
convulsion which rent it on the western side, and which was accom- 
panied bj a prodigious fluid discharge of peperino, which then 
formed the strata of La Riccia and Albano, and which, overwhelm- 
ing the broken-down wall of the ancient crater, formed at the same 
time the Monte Gentile, and the peperino beds above Nemi. This 
is confirmed by the prodigions lava blocks imbedded in these rocks, 
which bespeak the violence of the convulsion during which they were 
formed. Ages later, the present summit ofMonteCavo and the crater 
of the Gampo d'Annibale were formed, and the latter gave out its cur- 
rents of tefrine or grey basalt, and raised the crater of La Tartaruga 
and others in the valley of La Molara, and in the central crater; at the 
same time ejecting great volumes of pulverulent lapilli. It may have 
been coeval with these perfectly regular and comparatively modem 
eruptions, or it may have preceded them, that, after a period so long 
that the surface of the ancient eruptions of peperino were covered 
with vegetation and timber, the tremendous outbursts which forced 
open the craters of Albano and Nemi took place, the former pro- 
ducing some slight ejections of peperino or boiling mud, near Castel 
Gaudoifo ; and at the same time a separate orifice, opening at the foot 
of Monte Cavo, may have discharged into the valley of Marino the 
remarkable variety of peperino described in this paper, and containing 
vegetable stems. A long, perhaps even a final, repose succeeded this 
paroxysm. £ven from the very dawn of Italian history these scenes 
of previous turmoil and desolation appear to have enjoyed profound 
tranquillity, and to have been immemorially covered with impenetra- 
ble groves sacred to the sports of Diana. 

" It will be seen, then, that we admit tufas or peperinos of three 
very different periods, one of which is coeval with, or even anterior to, 
the formation of the exterior cone, another lai^ly developed, which 
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accompainied the great breach in it towards tbe sea; and a third, 
which probably produced some local atreama, such as that of Marino, 
which baa eridently flowed since the ground took its present con- 
fignralion, and nas covered with planta. Of lavas, likewise, we must 
admit at least three periods ; lit, the compact basalts of the outer 
circuit, which, if Von Buch'a theory be correct, have flowed under a 
less inclination than they at present have ; Zdly, The well-marked 
leucitic, or partridge -eyed lavaa, which form the interior circuit ; 
and, 2dli/, the compact basaltic lava which flows past Bocca di Papa 
towarda GrOtta Ferrata, which is possibly coeval with the dikea oo- 
curring at Capo di Bove and elsewhere. Thia leaves the origin of 
the lava eperone still uncertain. It is undoubtedly one of the more 
recent products, for it not only overlies the whole of the old basaltic 
series at Tusculum and Nemi, but the leucitic lavas of the newer cone 
at BiOcca di Papa. The easiest solution would be to consider it as a 
scoriform basalt ; but even to this there are difficulties, not only mine- 
ralogical, but from position. For how can we connect the mantle- 
shaped covering of Monte Cavo up to its highest point, with the basalt, 
which nowhere attains a height (so far as I know) within several 
hundred feet of it ? It is still more difficult to conceive any contin- 
uity between the sperone of the central cone and that of Tusculum, 
which is separated from it by the great valley of La Molara. 

The following gentleman was duly elected an Ordinary 
Fellow:— 

W. J. M. Eankine, Esq., C.B. 
The following Donations to the Library were announced : — ' 

Tbe Phenomena Diosemeia of Aratus, translated into English verse, 
with Notes. By John Lamb, D.D. 8vo, — ^ the Avthor, 

Abstract of Exposition on the Strength of Materials. Head before 
the Boyal Scottish Society of Arts at the request of the Coun- 
cil. By George Buchanan, F.R.S.E. Svo. — By the Author. 

Sopra alcuni punti della Teoria del Moto del Liquidi. Memona del 
Prof. P. Tardy. 4to.— Bj» the Author. 

Annalen der E. Stemwarte bei Miinchen, herausg. von Dr J. La- 
mont, Bde. 1 & 2. 8vo. — By the Oh»ermtory. 



db,GoogIe 



362 

Journal of the Asiatic Society of Bengal Edited by the Secretaries. 
Nob. 204 an<l 206. 8vo. — By th« Editor!. 

Jottmal of Agriculture and Transactions of the Hi^iluid and Agri- 
cultural Society of Scotland. No. 27, N. S., January. 8vo. 
— By the Society. 

M^moires de I'Acad^mie R. des Sciences, &c. ds Belgique. Tom. 
XXVIII. 4t«. 

Annuaire de I'Academie R. des Sciences, &c., de Belgique. Tom. 
XV., g™ partie. Tom. 16"«, 1" partie. 8to. — By the 
Aeademy. 



:!,q,i,i.:db,GoogIe 



PEOCEBDINGS 



KOYAL SOCIETY OF EDINBURGH. 



Monday, January 21, 1850. 
Dr CHRISTI80N, V.P., in the Chair. 

The following Communicatione were read : — 
1. Oa the Gtamboge Tree of Siam. By Dr ChriBtiaon. 

Althongh Gamboge has been known in European commerce for 
nearlj two centories and a half, and ita applications in the arts have 
been extended in recent times, the tree nhioh prodnoee it is still 
unknown to botaniste. 

The late Dr Graham, in 1836, was the (Srst to describe accurately 
a apeoiei of Garcinia, which inhabits Ceylon, and which is well 
known there to produce a sort of Gamboge, not, however, known in 
the commerce of ^Europe. Resting on a peculiarity in the structure 
of the anthers, wluch are mreumscissile, or open transversely by the 
separation of a lid on the sammit, he constrtated a new genus for 
this plant, and called it ffebradendron camhogioidea. At the same 
period the Author examined the properties of this Gamboge, and 
found that it possessoB the purgative action of the commercial drug 
in full intensity, and that the two kinds agree closely also, though 
not absolutely, in chemical constitution. 

At Ui effflier period Dr Roxburgh described, in fais " Flora In- 
dioa," another species of Garcinia, under the name of Gar^nia pie- 
toria, wUch inhabits the hills of Western Mysore, and which also 
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was thought to produce a sort of Gamboge of inferior qoality. In 
1847 Hpecimens of the tree and its exudation were obtuned near 
Nuggur on the ghauts of Mysore by Dr Hugh Cleghorn of the East 
India Company's service ; and the author, on ezaminiug the Gam- 
boge, found it all but identical with that of Ceylon in physio- 
logical action, in properties as a pigment, and in chemical con- 
stitution. The same plant, with its Gamboge, was about the same 
time observed by the Rot, F. Mason, near Mergui in Tavoy, one 
of the ceded Burmese prOTinces. 

A third species, inhabiting the province of Tavoy, and also pre- 
ducii^ a kind of Gamboge, was identiSed by Dr Wight in 1840 
with Dr Wallich's Oareinia eU^tiea, from Sylhet, on the north-east 
frontier of Bengal. Its exudation was long thought to be of low 
quality. But, altbongh this substance has not yet been examined 
chemically, it has been stated by Mr Mason to be, in his opinion, 
quite undistinguishable as a pigment from Siam Gamboge. 

It is a matter of doubt whether Graham's character is sufficiently 
diagnostic to be a good generic distinction. But it was shewn l|j 
Dr Wight in 1840, that a well characterised section at least of the 
genus Grardnia consists of species which have " sessile anthers, flat- 
tened above, eiroumsciEsile, and one-celled ;" and that all these spe- 
cies, and no others, appear to exude a gum-resin differing probably 
very little from commercial Gamboge. 

Still the tree whioh produces Siam Gamboge, the finest and only 
commercial kind, continues unknown. A strong presumption how> 
ever arose, that the last species was the Siam tree, as it grows in 
the same latitude with the Gamboge district of Siam, and not above 
200 miles farther west. But if the information recently commnni- 
cated to the author be correot, the Siam tree is a fourth dis- 
tinct species of the same section. In December last he received 
from Mr Robert Little, surgeon at Singapore, specimens taken from 
two trees which were cultivated there by Dr Almeida, a resident of 
the cobny, and which were obtained by him " direct from Siam" 
as the Gamboge tree of that country. These specimens are not 
such as to allow of a complete description ; yet they are snfficient 
to shew that the plant presents the characters of Wight's Gamboge- 
bearing section of the genus Garcinia ; but that it is not any of the 
species hitherto so fully described as to admit of comparison with it. 
The fruit is round, not grooved, crowned by a four-lobed knotty stigma. 
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and surrounded hy numerous sessile or subsessUe aborted snthors, 
and by a persistent calyx of four Tentrioose fleshy sepals. The male 
flowers consist of a calyx of the same structure, a corolla of four vea- 
tiicose fleshy petals, and a club-shaped mass of about forty subsessile 
anthers, closely appressed, connected only at the mere base, one- 
celled, flattened at the top, and opening by a circular lid along a line 
of lateral depressions ; and there is no appearance of an aborted 
ovary amidst them. These are the characters of the three species 
presently known. These three species very closely resemble one 
another in general appearance and special characters. The new 
species presents the same close resemblance to them all ; and, in 
particular, its foliage is undistinguishable from that o£ Gareinia ellip- 
tiea, the leaves being elliptic, acuminate, and leathery, exactly as 
described and delineated by Wight. But it difl'ers from them all in 
the male flowers and fruit being peduncled. The male flowers are 
fascicled, and have a slender peduncle three-tenths of an inch in 
length. The single young fruit attached to one of the specimens has a 
thick fleshy peduncle, like an elongated receptacle, half as long as the 
male peduncle. All the other species hitherto described have both 
male and female flowers sessile or subsessile. As this difference 
cannot arise from a mere variation in the same species, the plant 
must be a new one. The evidence however that it produces Giam- 
boge, and more especially the oommeroial Gamboge of 8iam, is not 
yet complete ; and, until further information on this point be obtained, 
which the author expects to receive in the course of the year, it ap- 
pears advisable not to attach to it a specific name. A question 
may even arise whether the male flowers and the fruit here de- 
scribed may not belong to two species instead of one ; but this is far 
from probable. 

2. Notice respecting a Deposit of Shells near Borrowstoun- 
nesB. By GharleB Maclarea, Esq. 
This deposit of shells is situated about a mile and a half west 
from Borrowstounness, where the Carse of Falkirk terminates in a 
strip of flat land a furlong in breadth. The shells are exposed in 
two openings, each about 300 feet long, made in the soil to procure 
limestone for Mr Wilson's iron-works. The bed can be traced in 
these openings along lines having an aggregate length of 1000 
feet. Over all that space the shells form an unbroken stratum of 
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jerf uniform depth (nearly tliree inches), and almoat perfectly ho- 
rizontal. They are coTored by a bed of dark-brown aandy clay, 
from two to three feet thick, and rest on a deposit of the same sub- 
stance, which cbsely resembles the mod spread over the present 
beach. The shells are all of one species, the cockle, or Cardium 
tdtde, and of various sizes down to the most minute. They are 
mixed with a portion of the clay which oovers them, but lie eo com- 
pactly, that they present to the eye the appearance of a layer of 
chalk nodules. Very few of them are fractured, and the two Talves 
are generally united. The openings reach within 12 or 15 yards 
of the high-water line ; but the number of broken sheila seen on the 
beaoh shews that the bed had once extended farther northward, and 
that part of it has been cut away by the sea. The bed is at present 
about the level of high water, or a little above it, while the natural 
abode of the cockle, according to Mr Broderip, is from the lowwater 
line to a depth of 13 fathoms. The continuity of the bed, its re- 
gular level, its remarkable uniformity, its composition confined to a 
single species, and the state of the shells, which are generally eitire, 
and have the tvo valves united, shew thftt they are in their native 
locality, and prove that they could only have been brought to their 
present position by an upheaval of the land. This upheaval must 
have been to the extent at least of 18 feet, which is the differ- 
ence betwixt high and low water, but very probably it was to 
the extent of 20, 30, or 40 feet. Inundations of the sea, caused 
by storms, have been called in to account for such deposits, but 
in my opinion very inconsiderately. That a sudden and violent 
movement of the sea should sweep away a bed of shells from its ori- 
ginal locality, is intelligible enough ; but that, while transporting 
them over some hundred feet or yards, it should preserve them un- 
broken, with the valves still united, — that the rushing water, in- 
stead of ploughing up the dry land it invaded, should smooth and 
level an area of more than an acre, then spread out the shells upon 
it with mathematical regularity, in an uninterrupted stratum of 
nearly uniform depth, — that, finally, it should cover them with a 
bed of clay two or three feet thick, and then withdraw ; — these seem 
to me to be effects utterly irreooncileable with the known agency of 
floods. I would as soon believe that the West India hurricane, instead 
of levelling the planter's house, transports it en maiie, with it walls, 
roof, and furniture all entire, from one end of a field to the other. 
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3. An Account of some MonBtroHities. By the late Dr J. 
Reid. Communicated by Frot. Goodsir. 

4, The Effect of PreBanre in Lowering the Freezing-Point 
of Water experimentally demonstrated. By Professor 
W. ThomsoD, Glasgow. 

On the 2d of January 1849, a communicatiou, entitled "Theo- 
retical Considerations on the Effect of Presaure in Lowenog the 
Freezing-Point of Water, by Jamea Thomson, Eb([,, of Gla^ow," 
waa laid before the Royal Society, and it has since been published 
in the Transaetioni, VoL XVI., Part V. In that paper it was 
denionstrated that, if the fundamental axiom of Carnot's Theory of 
the Motive Power of Heat be admitted, it Follows, as a rigorous con- 
sequence, that the temperature at which ice melts wilt be lowered 
by the application of pressure ; and the extent of this effect due to 
a given amount of pressure was deduced by a reasoning analogous to 
that of Carnot from Regnault's experimental determination of the 
latent heat, and the pressure of saturated aqueous vapour at various 
temperatures differing very little from the ordinary freezing-poiat 
of water. Reducing to Fahrenheit's scale the final result of the 
paper, we find 

t = n X 0-0136 ; 

where t denotes the depression in the temperature of melting ice pro- 
duced by the tkddition of n " atmospheres'' (or n times the pressure 
due to 29-922 inches of mercury), to the ordinary pressure expe- 
rienced from the atmosphere. 

In this very remarkable speculation, an entirely novel physical 
phenomenon was predicted in anticipation of any direct experiments 
on the subject ; and the actual observation of the phenomenon was 
pointed out as a highly interesting object for experimental research. 

To test the phenomenon by experiment without applying excessively 
great pressure, a very sensitive thermometer would be required, since 
for ten atmospheres the effect expected is little more than the tenth 
part of a Fahrenheit degree ; and the thermometer employed, if 
founded on the expansion of a liquid in a glass bulb and tube, must 
be protected from the pressure of the liquid, which, if acting m it, 



j.,GoogIe 



would produce a deformation, or at least a compreBaion of the gUs 
that would materioilj affect the indications. For a thermometer 
of extreme aengibilitf, mercury does oot appear to be a conve- 
nient liquid ; aince, if a very fine tube he employed, there is 
BOme uncertainty in the indications on account of the irregularity of 
capillary action, due probably to superficial impurities, and obserr- 
able even when the beat mercury that can be prepared is made use 
of; and again, if a very large bulb be employed, the weight of the 
mercury causes a deformation which will produce a very marked 
difference io the position of the head of the column in the tube ac- 
cording to the manner in which the glass is aupported, and may 
therefore affect with uncertainty the indicationa of the instrument. 
The former objection doea not apply to the use of any fluid which 
perfectly weta the glass ; and the laat- mentioned source of uncer- 
tainty will be much less for any lighter liquid than mercury, of equal 
or greater expansibility by heat. Now the coefficient of expansion 
of sulphuric ether, at 0° C, being, according to M. I. Pierre,* 
00151, is eight or nine times that of mercury (which is -000179, 
according to Regnault) ; and its density is about the twentieth part 
of the density of mercury. Hence a thermometer of much higher 
sensibility may be constructed with ether than with mercury, without 
experiencing inconvenience from the circumstances which have been 
alluded to. An ether thermometer was accordingly constructed by 
Mr Robert Mansell of Glasgow, for the experiment which I pro- 
posed to make. The bulb of this instrument is nearly cylindrical, 
and is about 3^ inches long and |th of an inch in diameter. The 
tube has a cylindrical bore about 6^ inches long : about 6^ inches 
of the tube are divided into 220 equal parts, The thermometer is 
entirely enclosed, and hermetically sealed in a glass tube, which is 
just large enough to admit it freely. On comparing the indications 
of this instrument with those of a thermometer of Grichton's with 
an ivory scale, which ha* divisions, corresponding to degreea Fahren- 
heit, of about g^th of an inch each ; I found that the range of the 
' ether thermometer is about 3° Fahrenheit ; and that there arc 
about 212 divisions on the tube corresponding to the interval of 
pressure from 31° to 34°, as nearly as I could discover from such 
an unsatisfactory standard of reference. This gives f^^ of a degree 

* See Dixoa on H«at, j). 72. 
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for the mean ralue of a dmaim. From a rough calibration of the 
tube which was made, I am conrinced that the values of the diviBioiu 
at no part of the tube differ bjr more than ^tii of this amount, 
from the true mean valoe ; and, taking into aoeount all the sources 
of uDoertaintj, I think it probt^ie that each of the divisions on the 
tube of the ether thermometer corresponds to something between fy 
and ^ of a degree Fahrenheit. 

With this tbermometer in its glass envelope, and with a strong 
glass cylinder ((Ersted's apparatus for the compression of water), 
an experiment was made in the following manner : — 

The compression vessel was partly filled with pieces of dean ice, 
and water : a glass tube about a foot long and -^ih of an inch in- 
ternal diameter, closed at one end, was inserted with its open end 
downwards, to indicate the flnid pressure by the compression of the 
air which it contained ; and the ether thermometer was let down and 
allowed to rest with the lower end of its glass envelope preseiog on 
the bottom of the vessel. A lead ring was let down so as to keep 
free from ice the water in the compression cylinder round that 
part of the thermometer tube where readings were expected. More 
ice was added above, so that both above and below the clear space, 
which was only about two inches deep, the compression cylinder 
was full of pieces of ioe, Water was then poured in by a tube with 
a stopcock fitted in the neck of the vessel, till the vessel was full up 
to the piston, after which the stopcock was shut. 

After it was observed that the column of ether in the thermo- 
meter stood at about 67*, with reference to the divisions on the tube, 
a pressure of from 12 to 16 atmospheres was applied, by forcing 
the piston down with the screw. Immediately the column of ether 
descended very rapidly, and in a vary few minutes it was below 61°. 
The pressure was then suddenly removed, and immediately the 
column in the thermometer began to rise rapidly. Several times 
pressure was again suddenly applied, and again suddenly removed, 
and the efiects upon the thermometer were most marked. 

The fact that the freezing-point of water is sensibly lowered by a 
few atmospheres of pressure, was thus established beyond all doubt. 
After that, I attempted, in a more deliberate experiment, to deter- 
mine as accurately as my means of observation allowed me to do, 
the actual extent to which the temperature of freezing is affected by 
determinate applications of pressure. 
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In the present coDunuiuoation, I sh&Il merely mention the result! 
obtained, without entering at all upon the details of the experiment. 

I found that a pressure of, aa Dearly as I bare been able to esti- 
mate it, 8-1 atmospheres produced a depression measured bjr ?i 
divisions of the tube, on the colamn of ether in the thermomel«r ; 
and again, a pressure of 16-8 atmospheres produced a thermometrie 
depression of 16^ divisions. Hence the observed lowering of tem- 
perature was ^* or -lOe" F.in the former case, and ^^ or-232°F. 
in the latter. 

Let us compare these results with theory. According to the con- 
clusions arrived at by my brother in the paper referred to above, the 
lowering of the freezing-point of water by 8-1 atmospheres of pres- 
sure would be 8-1 X -0135, or -109° F. ; and the lowering of the 
freezing-point by 16-8 atmospheres would be 16-8 x -0135, or 
■227° F. Hence, we have the following highly satisfactory compa- 
rison, for the two oases, between the experiment and theory. 
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It was, I confess, with some surprise, that, after having completed 
the observations under an impression that they presented great dis- 
crepancies from the theoretical expectations, I found the numbers I Iiad 
noted down indicated in reality an agreement so remarkably close, 
that I could not but attribute it in some degree to chance, when J 
reflected on the very rude manner in which the quantitative parts of 
the experiment (especially the measurement of the pressure, and the 
evaluation of the division of the ether thermometer) had been con- 
ducted. 

I hope, before long, to have a thermometer constructed, which 
shall be at least three times as sensitive as the ether thermometer 
I have used hitherto ; and I expect with it to be able to perceive 
the effect of increasing or diminishing the pressure by less than an 
atmof^here, in lowering or elevating the freezing-point of water. 
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If a convenient mtnimum thermometer could be oonstructed, the 
effects of very great pressureg might eastlj be teeted by hermetically 
Bealing the thermometer in a strong glass, or in a metal tube, and 
patting it into a mixture of ice and water, in a strong metal vessel, 
in vrbioh an enormous pressure might be produced hj the forcing 
pump of a Bramah's press. 

In conclusion, it may be remarked, that the same theory which 
pointed out the remarkable effect of pressure on the freezing-point of 
water, now eetablished by experiment, indicates that a corresponding 
effect may be expected for all liquids which expand in freezing; that a 
reverse eSect, or an elevation of the freezing-point by an increase of 
pressure, may be expected for all liquids which contract in freezing; 
and that the extent of the effect to be expected may, in every case, 
be deduced from Regnault'a observations on vapour (provided that 
the freezing-point is within the temperature-limits of his observa- 
tions), if the latent heat of a cubic foot of the liquid, and the altera- 
tion of its volume in freezing be known. 

5. On the Extinction of light in the Atmoapbere. By W. 
S. Jacob, Esq., H.E.I.C. Astronomer, Madras. Com- 
municated by Prof. C. Piam Smyth. 

In a letter dated Madras, November 1649, Captain Jacob says, 
" I have been much interested in reading, lately, Professor Forbes's 
paper in the Philosophical Transactions, 1642, Fart 2, on the Ex- 
tinction of Light and Heat in the Atmosphere." As his results 
agree very closely with those of my experience on the Trigonome- 
trical Survey of India, and which, though not founded on any pre- 
cise measures, being still the conclusions of some years' experience, 
are perhaps worth noticing, particularly when they agree with the 
results of more exact measures. 

On commencing work with heliotropes in 1837, I soon found that 
for long distances it was necessary to enlarge the apertures mor« 
than in the simple ratio of the distance (though such was Colonel 
Everest's practice) ; and before the end of the Qrst season, I had 
formed a scale of apertures for corresponding distances, which after- 
wards needed very little alteration, but when 6nally corrected by 
subsequent years' observation, stood as follows : — 
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8-0 60 240 

Our heliotrapea were circular glasa mirrors, 8 incbee in diametw ; 
ftod for the smaller apertures, diaphragms were nsed between the 
heliotropes and the obaerrer. At the distances stated the light was 
just visible to the naked eje in clear weather, and when seen over a 
vaSei/: if the ray grazed near the surface, the light was much re- 
duced. On one occasion I employed a heliotrope at 6} miles, and 
ueed &n aperture of ^ of sn inch, and found it rather brighter than 
usual, so that probably 6^ or 7 miles would be the normal distance 
for that size. 

This agrees well enough with the rest of the scale, but there is no 
need to employ a conjectural quantity ; and if the rate of absorption 
corresponding to the above be computed, so close an agreement will 
be found, as may entitle the numbers to bo looked on as something 
better than mere estimates, — as the results, indeed, of a species of 
observation. 

The mean of the whole shews a loss of '0610 in passmg through 
one mile of atmosphere ; with the barometer at 27'0 inches (that 
being about the average height of my stations), but reduced to 30'0 
inches, the quantity will be '0671. 

Hence the loss of light in passing from the zenith through a homo- 
geneous atmosphere of 6'2 miles will be '303, or only about one per 
cent, less than Professor Forbes's result. And as my air was con- 
siderably drier than his (the mean humidity being not much above 
'30 instead of '56), this will probably account for the difference; 
and, at any rate, the agreement is much closer than could have been 



I once mentioned this matter to Captain Waugh, the present 
Surveyor-General of India, then my fellow-assistant ; but he not 
only had not noticed the thing, but did not even apprehend my mean- 
ing. He assented to my remark on the lost of light in passing 
through the Mmospbere, but asserted that the aperture should vary 
as the distance, thus allowing for no loss ! O'l inch per mile answered, 
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he Mid, for all distancsB that he had tried ! So it might answer for 
the distances most usuallj occurring on the Sture; ; for 4 inches 
would be proper for 40 miles, and 2 inches not much too bright 
at 20, and it is not often that these limits would be passed. Yet it 
is hardlj possible to conceire that he should not have noticed the 
different iiitensit;^ of the lights ; had not his opportunities been per- 
haps rather unfavourable, as his work lay chiefly in plains, where, 
as mentioned above, the light of a grazing ray is very much re- 
duced, and the atmospheric effect would therefore be mixed up with 
disturbing local causes. 

I myself was much astonished at first discovering that the air bad 
so great absorbent powers, and many ideas are suggested by the 
fact. We see at once how easily many of the planets may be ren- 
dered habitable to beings like ourselves. Mars, e. g., may enjoy a 
temperature little inferior to our own, by having a le»» absorbent 
envelope ; and Venus may be kept as cool as we are, by having 



The following Gentlemen were duly elected Ordinary 
Fellows : — 

Mt Alex. E. Johnston. 
Dt John Scott, F.R.C.P. 
Dr Sbehioan Musfbatt, LiverpooL 



The following Donatione to the Library were announced : 

Annuaire Magn^tique et MSt^orologique du Corps des Ing^nieurs 
des Mines ; ou Recneil d'Observations M^t^orolc^ques et Mag- 
n6tiques faites dans I'entendne de I'empire du Bussie, par A. 
T. Knpffer. Nos. 1 & 2, 1849. 4to.— By the Buitian 
Government. 

Verhandelingen der Eerste Klasse van het K. Nederlandsohe In- 
stituut van Wetenschappen, Letterkunde, en Schoone Kunsten 
te Amsterdam. 3^ Keeks, Deel 1, Stuk 3 en 4. 4to. 

Tijdschrift voor do Wis-en Natuurkuodige Wetenschappen uitge- 
geven door de Eerste Klasse van het K. Nederlandsche In- 
stituut van Wetenschappen te Amsterdam. 3'^° Deel, 1 & 2 
Afleverings. 8to. — By the Academy. 
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Jaarboek van bet K. Nederlondscfae Instituut tbd Wetenscbappen, 

Letterkunde, en Schoone Kunaten te Amsterdam, 1847, 1846, 

1849. Bvo. — By the Academy. 
Catalogue of 2156 Stars, ronned from tbe ObserrationB made during 

Twelve Years, from 1836 to 1847, at the Koyal Observatory, 

Greenwich. 4to, — By the Royal Society, Land. 
Frooeedings of the Philosophical Society of Glasgow, 1848-9. 

Vol. III., No. 1. 8vo. — By the Society. 
Quarterly Journal of the Chemical Society of London. No. 8. 8to, 

By the SoeUty. 
Proceedings of the Royal Astronomical Society. Vol. X., No. 2, 8vo. 

— By the Society. 
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PROCEEDINGS 

OF THE 

ROYAL SOCIETY OF EDINBURGH. 

VOL. II. 1860. No. 37. 

Monday, 4th February 1850. 
The Hon. Lord MURRAY in the Chair. 

The following CommunicatioDS were read : — 

1. Abstract of a Paper on the Hypothesis of Molecular Vor- 
tices, and its Application to the Mechanical Theory of 
Heat. By William John Macqaom Rankine, Civil 
Engineer, F.R.S.K, F.R.S.S.A., Ac. 

The object of this paper is to shew how the I&wb of tlie phenuinena 
of Elasticity aod EzpaDsioD, a^ connected with heat, may be re- 
duced to mechanical principles by means of an hypothesis called that 
of Molecular Vortices. 

The author ascribes the first distinct statement of an hypothesis 
of this kind to Sir Humphrey Dary, and refers to Mr Joule as hav- 
ing supported it ; but he states that its consequences, to the best of 
his knowledge, have not hitherto been developed by means of the 
principles of Analytical Mechanics. 

The author has endeavoured to do this, bo far as the present state 
of experimental knowledge enables him, introducing such modifica- 
tions into the hypothesis as are necessary in order to connect it with 
the nndulatory theory of radiation. His researches were commenced 
in 1842, but were laid aside for nearly seven years from the want 
of experimental data, which , however, have at length been to a great 
extent supplied, so far as gaseous bodies are concerned, by the ex- 
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periments of M. Begnautt. The author has thus been enabled to 
resume hie inyestigations, and bag obtained formulte, agreeing with 
experiment, and applicable to practice, for the expaDGion and elas- 
ticity of gases, — the elaBticit; of yapours in contact with their 
liquida, — the epecific heat of gases, — tho heat produced by their 
compressioD, — the latent and total heat of eyaporatioD, — the expaa- 
sive action of vapours, — the power of the steam-engine, — and the 
mechanical value of beat in general. 

One of the most useful in practice of those formuln, — that for cal- 
culating the elasticity of steam and other vapours in contact with 
their liquids, — was published separately in the Edinburgh Sew 
Philosophical Journal for July 1849, with tabtra and a diagram, 
shewing its agreement with experiraent, but without any account of 
the reasoning from which it is deduced. 

The theory of radiant heat, like that of lig^t, having been re- 
duced to a branch of mechanics by means of the hypothesis of undu- 
latbns, it is the object of the hypothesis of Molecular Vortices to 
reduce the theory of stationary heat also to a branch of mechanics, 
and thus to make a further step towards the fulfilment of the wish 
of Newton, — " Utiitah catesa saturs phxbohena xx frim- 

CIFIIS HGCHAITICIS DEBIT AUG LICERET." 

The hypothesis of molecular vortices is defined to be that which 
assumes, that each atom of matter eonsisU of a naeleut or central 
point, enveloped by an elattio atmosphere, which i* retained in ite 
position by attractive forces, and that the elastieity due to heat 
arises from the centrifugal force of those atmospheres, revolving <yr 
osdllatinff about tAeiV nuclei or central points. According to this 
hypothesis, quantity of heat is the vis viva of the molecular revolit- 
tions or oscilkuions. 

The author, for the present, leaves indeterminate the following 
questions, as he has not as yet found it necessary to make any definite 
supposition respecting them. 

First, Whether the elastic molecular atmospheres are continuous, 
or consist of discrete particles ? This includes the question, Wliether 
expansive elasticity is wholly the result of the mutual repulsions of 
particles, or is, to a certain extent, a primary quality of matter? 

Secondly, Whether, at the centre of each atom, there is a real 
nucleus or extremely small central body, or a mere centre of con- 
densation and force ? 



db,GoogIe 



277 

'I%irdty, Wh&t are the figures of the orbits described hj the {wr- 
ticles of the atomic atmospheres in their reTolutions or oscillations ? 

The author introduces into the hypothesis of molecul&r vortices a 
supposition peculiar to his own researches, for the purpose of con- 
necting it with the undulatory hjpothesie u to radiation. It is this : 
That the vibration which, according to the undttlatory hi/pothetit, 
eonstititfes radiant liffkt and heat, is a motion of the atomic nuclei 
or eentret, and is jiropagated by means of their mutual attractions 
and repulsions. The absorption of light and of radiant heat, accord- 
ing to this supposition, is the transference of motion from the nuclei 
or centres to their atmospheres, and the etniesion of light and ra- 
diant heat, the transference of motion from the atmospheres to the 
nuolei or centres. The author enumerates several advantages which 
he conceives that this hypothesis possesses over the common supposi- 
tion of a luminiferous ether pervading the spaces between ponderable 
particles. 

The present paper refers solely to the condition of bodies in the 
state of gas or vapour. It is divided into two parts, the first of 
which treats of the Statical Betations of Heat and Elasticity, or 
their relations when both are invariable ; and the second, of their 
Dynamical Belations, which take place when gaseous bodies expand 
or contract, and involve the principles of the mutual conversion of 
heat and expansive power, and those of the latent heat of expan- 
sion and evaporation. 

The first section of the first part explains the general principles 
of the hypothesis, of which a summary has just been given. 

The second section contains the mathematical investigation of the 
general equation between the heat and the elasticity of a gas. 
The total elasticity is divided into two parts, — the superficial 
atomic elasticity, being the elasticity of the atomic atmospheres at the 
bounding surfaces of the atoms, which is always expansive, and a 
function of density and heat, and an elasticity arising from the 
mutual forces exerted by separate atoms, which may be expansive 
or contractive, and in the perfectly fluid state is a function of den- 

The more substances are rarefied, that is to say, the more the 
forces which interfere with the operation of the elasticity of the 
atomic atmospheres are weakened, the more nearly do tliey approach 
to a condition called that of perfect gas, in which the total elasticity 
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st a given temperature, is simply proportional to the density. This 
is therefore assumed to be the law of the elasticity of the atomic at- 
mosphere of any given substance; so that the superficial atomic 
elasticity is held te he proportional to the density of the atomic 
aitmosphere, at its bounding surface. 

It is shewn, that although the form of sncfa bounding surfaces in 
a perfect fluid is a rhombic dodecahedron, it may be treated without 
sensible error, in calculation, as if it were spherical, and the atmo- 
sphere of each atom may be conceived to be composed of concentric 
spherical layers, the density being uniform for each layer, but 
varying for dilferont layers. 

An oscillatory movement is supposed to be propagated from the 
nucleus or atomic centre in an inappreciably short time, to every 
part of the atmosphere, so that the mean velocity of movement is 
uniform throughout. The quantity of heat in one atom, or any 
other mass of matter, is expressed in terms of the force of gravity, 
by the weight of that mass, multiplied by the height through which 
it must fall at the earth's surface, in order to acquire that velocity. 
This oscillatory movement is conceived to be resolved into two com- 
ponents, onein the direction of radii passing through the atomic centre, 
the other performed in spherical surfaces described round that centre. 
The latter component alone produces centrifugal force ; and it is 
an»rwarda shewn to be probable, that the ratio which the m viva of 
this latter component bears to the whole vit viva of the oscillations, 
depends on the chemical constitution of the substance. The centri- 
fugal force thus arising, has a tendency to increase the superficial 
density and elasticity of the atomic atmosphere, and must, at each 
layer of that atmosphere, be in equilibrio with the forces arising from 
the elastic pressure of the adjacent layers, and from the attraction 
towards the nucleus or centre. The condition of this equilibrium 
is ezpro^ed by a differential equation, which at the same time shews 
it to be stable. By the integration of that equation, there is ob- 
tained a general expression for the elasticity of a gas, in terms of 
its density and heat. 

The first and largest term is simply proportional to the density of 
the gas, multiplied by a function, which varies as a certain fraction 
of the heat increased by a constant. In a perfect gas, this term 
constitutes the whole elasticity. 

It is followed by an approximative converging series, chiefly ne- 
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gatiTC, in terms of the reciprocals of tho powers of the function of 
the heat befoi-e mentioned, repreeenting the effect of the actions of 
the nuclei or centres in modifying the Buperficial-atomic elasticity. 
The numerfttora of the terms of this series are functions of the 
density, diminishing along with it, and requiring to be determined 
by experiment. 

The last term of the expression represents the effect of the 
mutual action of separate atoms, and is a function of the density, to 
be determined by experiment. 

The third aectiim treats of Temperature and of Real Specific Heat. 
Bodies are defined to be at tfie »ame temperature, when the- powers 
of their atoms to communicate heat are equal ; and the proper mea- 
ture of temperature is defined to be the elasticity of a perfect gas at 
constant relume, or its volume under constant pressure. Those 
quantities are, in all perfect gases, proportional to the temperature, as 
measured from a point 274'6 centigrade d^^rees, or 494*28 de- 
grees of Fahrenheit's scale, l)elow the temperature of melting ice. 
This point is called the abtolute xero, and temperatures, as mea- 
sured from it, abiclute temperatures. 

It is shewn from the equations in the preceding section, that ab- 
solute temperature, as thus defined, is simply proportional to the 
quantity of heat in one atom, plus a constant, multiplied by a con- 
stant coefficient. The constants depend on the nature of the sub- 
Btaace, imd the coefficient especially on its chemical constitution. 

The reciprocal of this coefficient is, of course, the reed specif 
heat of one atom, which, being divided by the atomic weight, gives 
the real tpeafic heat of unify of weight. 

The following laws, which have been to a great extent established 
experimentally by Dulong, are inferred from the theory — 

That the specijic htati of all simple atoms are either the same, or 
vary oniy in certain simple numerical ratios. 

Th<U the speaijie heats of atoms of simUar ohemioal consHtution 
are either the same, or vary only m simple numerieal ratios. 

The fourth section relates to the actual coefficients of elasticity 
and expansion of gases. The coefficient of increase of elasticity with 
temperature at constant volume, and the coefficient of expanuion 
under constant pressure, are the same, and equal to each other, fur 
every substance in the state of perfect gas, being the reciprocal of 
the absolute temperature of melting ice, (or 00364166 per centi- 
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grade degree), when the Tolume and pressure at that tempera- 
ture are respectirely takeo as units. The state of perfect gas, bow- 
over, can be only approsimated to in nature ; for in all gases, espe- 
cially the more dense and composite, the actions of the atomic nuclei 
or centres on their atmospheres, and of separate atoms upon each 
other, have more or less influence on the elasticity. 

M. Begnault has made severat elaborate series of experiments, to 
determine the deviations from uniform expansibility thus produced, 
in various gases. 

The author, by applying his theory to data furnished by the ex- 
periments of M. Begnault, has obtained formula for the coefficients 
of expansion of atmospheric air, carbonic acid gas, and hydrogen, 
the results of which ^ree closely with those of observation, in every 
case in which a comparison is possible. 

The fifUi section treats of the elasticity of vaponr in contact with 
the same substance in the liquid or solid state, or what is called the 
pressure of vapour at saturation. 

The equilibrium of a substance filling a limited space, partly in 
the form of vapour, and partly in that of liquid or solid, is shewn to 
depend on three conditions. 

The first condition of equilibrium is, that the total elasticity of 
the substance in the two states must be the same. 

The second condition of equilibrium is, that the superficial elasti- 
cities of every two contiguous atoms must be the same at their sur- 
face of contact, and hence, that the superficial-atomic elasticity must 
vary continuously ; so that, if, at the bounding surface between the 
liquid or solid and its vapour, there is an abrupt change of density, 
(as the reflection of light renders probable) there must there be two 
densities corresponding to the same superficial atomic elasticity. 

The third condition of equilibrium is deduced from the mutual at- 
tractions and repulsions of the atoms of liquid or solid and those of 
vapour. In a gas in which the atomic centres are equidistant, the 
actions of the several atoms on oach individual particle at an appre- 
ciable distance from the bounding surface of the gas, balance each 
other, and are accordingly treated as merely affecting the total elas- 
ticity by a quantity which is a function of the density ; but near the 
bounding surface between a liquid or solid and its vapour, the action 
of the liquid or solid upon any atom must be greater than that of the 
vapour, A force is thus produced which acts on each particle in a 
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line perpendicular to that bounding sui'fsce, and which is probably 
ftttractive towards the liquid or solid, very intense close to the bound- 
ing surface, but inappreciable at all perceptible distances from it. 
Such a force can be balanced only by a gradual increase of superE- 
cial-atomic elasticity in a direction towards the liquid or solid. Hence, 
although at perceptible distances from the liquid or solid, the density 
of vapour is sensibly uniform, the layers close to that surface are 
probably in a state of condensation by attractiou, analogous to that 
of the earth's atmosphere under the infiueuce of gravity. 

Professor Faraday has expressed an opinion that certain well- 
knowQ phenomena arise from a state of condensation of this kind, 
produced in gases by the superficial attraction of various solid sub- 
stances. 

This third condition of equilibrium is expressed by a differential 
equation, the integral of which, taken in conjunction with the first 
two conditions, would be sufficient to determine the respective densi- 
ties, and the total elasticity of a liquid or solid and its vapour, when 
in contact with each other in a limited space at any temperature, 
provided we had a complete knowledge of the laws of molecular force. 
In the present imperfect state of that knowledge, the integral in 
question indicates the /onn of an approximate equation, expressing 
the logarithm of the elasticity of vapour at saturation, in terms of 
the reciprcoata of the first and second powers of the absolute tempe- 
rature, the coefQcients of which the author has calculated empiti- 
catly, for water and mercury, from the experiments of M. Regnault, 
and for alcohol, ether, turpentine, and petroleum, from those of 
Dr Ure, — three experimental data being required for each fluid, to 
calculate three constants. The agreement of the resnlts of the 
formuhe thus obtained with those of experiment is as close as the 
uncertainties of observation render possible, throughout the whole 
range of pressures and temperatures observed. For steam, in par- 
ticular, the coincidence is almost perfect. The author gives a table 
of the constants for the fluids enumerated, and refers to the Edin- 
burgh New Philosophical Journal for July 1849, for the details of 
the comparison between calculation and experiment. 

The section concludes with a speculation as to the probable effects 
of the atmospheres of dense vapours supposed to exist at the sur- 
faces of solid and liquid bodies. The author oonjectures that the 
presence of such atmospheres may be the cause which prevents solif' 
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bodies Irom oohenng when brought together, tad produces that r«- 
sistonce to contact which Ib visible not onlj in ihem bat in drops of 
liquid. He conceives it possible that it ma^ also be the cause of - 
the " spheroidal state" of liquids at high temperatures, and may 
assist in maintaining the vesicular state, if such a state exists. 

The sixth and last section of the first part relates to mixtures of 
gases and vapours of diiferent kinds. 

The principle stated in the second section that the elastieittf of 
the atomie atmotphere it proportional (o itt density, b here expressed 
in the form, that the elaitieity of any number ofportiont of atomie 
cUmotphere, comprested into a given tpaee, it equal to the sum of the 
elatticitiet wluch tuck portUms would retpectively haw if they occu- 
pied the tame tpace eeparalely. It is shewn, that if this principle 
be considered true, not only of portions of atomic atmosphere of one 
kind of substance, but also of portions of atomic atmospheres of sub- 
stances of different kinds, when mixed, it leads to the well-known 
laws of the elasticity and diffusion of mixed gases and vapours. He 
also speculates on the possibility of solid bodies, which have no per- 
ceptible vapours of their own at ordinary temperatures, acquiring 
the power of resisting cohesion by means of a superficial atmosphere 
of foreign substances. 

The second part of the paper treats of the dynamical relations of 
the heat and the elasticity of bodies in the gaseous state. 

The first section contains the general theory of the mutual con- 
version of heat and expansive power. 

After recapitulating the mode of expressing quantities of heat in 
terms of gravity, the author refers to the esjieriments of Mr' Joule 
on the production of heat bf electro- magnetio currents, by friction, 
and by the compression of air, as proving the convertibility of beat 
and mechanical power. He states reasons, however, for believing 
that the mechanical value ofheat as deduced from those experiments 
(viz., from 760 feet to 890 feet per d^ree of Fahrenheit, applied to 
liquid water) is too large, owing to various causes of bss of power, 
and gives the preference to experiments in which no machinery is 
used, such as those on the velocity of sound, as data for such a cal- 
culation. 

The laws of the production of heat by compression, and its con- 
sumption by expansion, are then deduced from the following two 
principles, the first of which is peculiar to the hypothesis of mole- 
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cular Torticea, while the iiecond is & consequeoce of the law of the 
coDscrTation of vu viva. 

^Tgt, Ab 6Yerj portion of an atomic atmoBphere ia urged towards 
the nuolens or atomio centre by a centripetal force equal to the cen- 
trifugal force arising from the oscillation which constitutes heat, it 
follows that, when bj compression, each portion of such an atmo- 
sphere is made to apprwieh the centre by a certain distance, the vit 
viva of its oscillation will be increased by the amount corresponding 
to that centrifugal force, acting through that distance ; and conversely, 
that, when, by expansion, each portion of tlie atmosphere is made to 
retreat from the centre, the vu viva of its motion will be diminished 
by a similar amount, 

Seeoadly, Let a portion of any substance nndei^ any changes of 
temperature, volume, and figure, and at length return to its primi- 
tive volume, figure, and temperature. Then, the absolute quantity 
of heat in the substance, the arrangement of the atoms, and the dis- 
tribution of their atmospheres, being the same as at first, it follows 
that the algebraical sum of the vires vivn coftsumed and produced 
during tAe changes, tuhether in the shape of expansion and compres- 
sion, or in that of heat, must be equal to zoro ; that is to say, if on 
the whole, a certain amount of mechanical power has appeared, and 
been given out from the body in the form of expansion, an equal 
amount must have been communicated to the body, and must have 
disappeared in the form of heat; and if a certain amount of 
mechanical power has appeared and been given out from the body in 
the form of heat, an equal amount must have been communicated to 
the body, and must hare disappeared in the form of expansion. 

From those principles the author deduces an algebraical expres- 
sion of three terms. The first term represents the variation of heat 
arising from mere chuige of volume ; the second, the variation of 
heat produced by chauge of the distribution of the density of the 
atomie atmospher«a dependent on change of volume ; and the third, 
the variation ofheatduetochange of the distribution of the density of 
the atomic atmoepheres, dependent on change of temperature. In all 
those terms there is a common factor, bearing a constant ratio to the 
absolute quantity of heat in the body. In the first term, that factor 
is multiplied by the variation of the logarithm of the density of the 
body, and in the second and third by certain functions of the density 
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and temperetiira depending on the law of the influence of niolsculor 
attraction and repuUioa upon the supcrBcial-atomic elasticity. 

This section concludes b; contrasting the author's theorj with 
that of Carn6t, which has hitherto been followed, either explicitly or 
Tirtually, in all calculations respecting the motive power of heat 
(except in the investigations of Mr Joule, already refen-ed to), and 
of which a very clear and able acoount, with copious illustrations, 
was read before the Boyal Society of Edinburgh, in January 1849, 
by Professor Thomson. Camdt considers heat to be somethii^ of a 
peculiar kind, whether a condition or a substance, the total amount 
of which, in nature, is incapable of increase or diminution. It is 
not, therefore, according to his theory, convertible into mechanical 
power, but is capable, by its transmission through substanoea under 
particular circumstances, of causing mechanical power to be deve- 
loped which did not before exist. According to the author's theory, 
on the contrary, as well as to every conceivable theory which regards 
heat as a modification of motion, the production of expansion by 
heat, and of heat by compression, consist in the transformation of 
mechanical power from one shape into another. 

The second section relates to real and apparent specific beat, espe- 
cially in the state of perfect gas. The apparent specific heat of a 
given substance is defined to be the sum of the real specific boat, 
and of that heat which is empbyed in producing those changes of 
volume and of molecular condition which accompany an elevation of 
one degree in the temperature of the substance. The same sub- 
stance may therefore have different apparent specific heats, accord- 
ing to the manner in which the volume is made to vary with the 
temperature. The general algebraical expression for apparent spe- 
cific heat is deduced from the equations of the preceding section. 
That expression being applied to the case of a perfect gas, or of a 
gae which may be treated in practice as sensibly perfect, it is shewn 
that the apparent specific heat of such a gas, at constant volume, is 
sensibly equal to the real specific heat, and that the apparent specific 
heat at constant pressure exceeds the specific'heat at constant volnmo 
in a ratb which is sensibly constant for a given gas. Laplace's 
method of calculating this ratio from the velocity of sound is referred 
to, and applied to atmospheric air, oxygen, and hydrogen, using the 
correct coefficients of dilatation of those gases, as determined by 
M. Begnault. 
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The following laws, which have alreadj been inferred from experi- 
ment by Dolong, are then deduced from the theory : 

The »p€afic beat of unity of volume, at eonttant volume, variei 
for different perfect gcuet imieraely at the fraction by which the 
ratio of the two tpecific heats exoeedt unity. 

Equal volumet of all tubttancet in the state of perfect pai, at 
the lame pressure, and at equal and eonitant temperatwret, being 
compressed by the same amount, disengage equal quantities of heat. 

The data now obtained being employed to calculate the value of 
heat in terms of the force of gravity, it ia found that the real specific 
heat of atmospheric air is equivalent to a fall of 238-66 feet per 
centigrade degree, and the apparent specific heat of liquid irat«r at 
die temperature of melting ice (being what is commonly termed a 
thennal unit) to a iall of 1252 feet per centigrade degree, or 696-6 
feet per degree of Fahrenheit. 

The author next investigates the apparent specific heat of vapour 
at saturation. This quantity, according to bis theory, ia altogether 
different from the variation of the total heat of evaporation, with 
which, according to the theory of CarnSt, it is identical. It ia In 
general negative ,- ao that if vapour at saturatimi is allowed to ex- 
pand, being cut off from external sources of heat, a portion of it roust 
be liquefied in order to supply the heat necesaary for the expansion 
of the rest, in addition to the heat set free by the fall of tempera- 
ture. 

The third section treats of the latent and total heat of evapora- 
tion, oapecially for water. 

It is in the first place proved, from the principle of vis viva, that 
the latent heats of evaporation and liquefaction, at a giveu tempera- 
ture, are equal, with contrary signs. 

The total heat of evaporation is defined to be the sum of the 
latent beat of evaporation, and of the heat required to raise the 
liquid to the temperature at which it ia evaporated, from some arbi- 
trary fixed temperature — (generally that of melting ice). 

The law of variation of the total heat of evaporation with tempera- 
ture is then deduced from the principle of the conaervation of vis 
viva, which, as applied to this subject, takes the following form : — 

Let a portion of fluid in the liquid state be ruined from a cer- 
tain temperature to a higher temperature ; let it be evaporated at 
the higher temperature ,- let the vapour then be aUouied to expand. 



heincf mainlamed cUwayt at the temperature of iafuration for itg 
density, KntU it is restored to its original temperature, at wAmA 
temparatwe let it be liquefied : then the excess of the hsat absorbed 
by thefiwd above the heat given out imU be equal to the ej^xmsive 
power generated. 

From ttuE principle it is deduced that when a v&pour is Beneibly 
in the state of perfect gas, and of 7017 small densit; as comparod 
with its liquid, the total heat of evaporation increases uniformlj with 
the temperature, and the rate of increase is sensibly equal to the ap- 
parent speciflo heat of the vapour at constant pressure. This con- 
clusion is verified by the experiments of U. Renault upon the eva- 
poration of water. As an additional Terification of the theory, the 
real specific heat of steam is calculated from the total heat of evapo- 
ration, and also from the specific heat of atmospheric air i and the 
results of these two processes are found to agree exactly, being 
equal to 0*183 of the apparent specific heat of liquid water. 

The fourth and last section of the second part is an investigation 
of the mechanical action of steam, treated as a perfect gas, and the 
power of the steam-engine. 

The density of steam of saturation at 100° centigrade, is calcu- 
lated from its chemical composition on the assumption of its being a 
perfect gas, and found to agree with the result of experiment, being 
TsVs '^^ ^^^ maximum density of water ; and thence it is inferred 
that, in the absence of more precise data, steam at ordinary pres- 
sures may be treated in practice as a perfect gas, without material 
error. 

The mechanical action of unity of weight of steam while entering 
a cylinder, and before it has begun to expand, is found by multiply- 
ing its pressure by its volume. The expansive action is next inves- 
tigated, taking into account the liquefaction of a portion of the steam 
in supplying the heat required to expand the rest. The exact ex- 
pression of this action is extremely complicated i but approximate 
formulie of a more simple kind aro given, suitable for calculating its 
amount with accuracy sufficient for practice, in different portions of 
the scale of prMSures. From the sum of those two portions of power, 
deductions are made for the loss of power arising from clearance, and 
for the effect of the counter- pressure of the escaping steam. Thus is 
obtained the complete expression for the gross effect of unity of weight 
of steam, which, being multiplied by the weight of water effectively 
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evaporated in unit; of time gives the gross effect of the engine in 
uDit;r of time. The result affords the means of calculating all the 
circuni stances connected with the working of a steam-engine ac- 
cording to the principle of the conservation of vis viva, or, in other 
words, of the equality of power and effect, which regulates the 
action of all machines that move with a uniform or periodical velo- 
citj. This principle was first applied to the steam-engine hj the 
Count de Pambour, and, accordingly^, the formulse of this p^ier only 
differ from those of his work in the expressions for the pressure and 
expansive action of the steam, which are results peculiar to the au- 
thor's theory. As an illustration of the use of the fomiulee, the 
maximum useful effect of a double-acting Cornish engine is computed, 
and compared with the result of the calculation of M. de Pambour 
for the same engine, shewing the tatter to be too large by about ons- 
Gfteenth. 

In an Appendix are given two tables ; one for calculating the vo- 
lume of steam from its pressure, and vice vena, and its mechanical 
action at full pressure, the other for computing the amount of its ac- 
tion in expansive engines. 

In order to shew the limit of the possible effect from the expen- 
diture of a given quantity of heat in evaporating water under given 
circumstsnces, the maximum gross effect of unity of weight of steam, 
evaporated at a higher temperature, and liquefied at a lower, is com- 
puted in two examples, and compared with the heat which disappears 
during the action of the steam, as calculated directly. In the first 
example, the water is supposed to be evaporated at the pressure of 
four atmospheres, and condensed at that of half an atmosphere ; in 
the second, to be evaporated at eight atmospheres, and condensed at 
one atmosphere. 

In both these examples, the direct calculation of the Beat rendered 
effective, agrees with the calculation from the power developed, 
thus verifying the methods of computation founded on the author's 
theory. 

The heat converted, in those examples, into engine-power amounts 
to only about one-tixtk part of the heat expended in evaporating the 
water, the remainder being carried off by the steam and liquid water 
which escape from the cylinder. In practice, the proportion of heat 
rendered effective is still smaller, and in some unexpansive engines 
amounts to only one tvitnty-fourth part, or even less. It is thus 
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shewn, that there is a waste of heat in the steam -engine, which is 
a necessarj consequence of its nature. It can be reduced only bj 
inereaaing the initial pressure of st«am, and the estenl of the expan- 
sive action ; and to both these resources there are praotioal limits. 

In conclusion of the present paper, the author states, that, from 
his equations, manj additional formulie are deducible, with respect 
to the specific heat of imperfect gases, to certain questions in meteor- 
ology, and to the specific heat of liquids ; but from the want of suflS- 
cient experimental data, he conceives that they are not as yet capa- 
ble of being uEefulIy applied. 



2, On Probable Inference. By Bishop TerroL 

The paper commenced with a su^estion, that, as the inferences of 
ordinary logic admitted no preuiises but such as were absolutely car- 
tain, and as the premises with which we have to deal in the busineaa 
of life were not certain, but only probable, therefore it was highly de- 
sirable that we should have a logic, or rules for drawing inferences 
on the case of probable premises. 

The attention of the Society was then drawn to the 16th section 
of the article Probabilities, in the Bnct/dofwdia Metropolitana, and 
especially to the following passage : " It u an even chance that A is 
B, and the same that B is C ; and therefore, 1 to 3 from these 
grounds only that A is G. But other considerations of themselvea 
give an even chance that A is C. What is the resulting degree of 
evidence that A is C V To which query the answer in the Eney- 
elopcedia is §. 

On this passage it was observed, in the first place, that the asserted 
ratio of 1 to 3, or the probability ^ in the first syllogism, was true 
only on the hypothesis that A can he C only through the intervention 
of the middle term B. But that when such is not the case, when 
other ways are conceivable but totally unknown, the probability is 
not ^ but ^ ; these two fractions representing, the one the probabi- 
lity of the evidence of a complete proof that A is C, the other the 
probability that A is C j and it was observed, that, in practical ques- 
tions, it is the latter probability alone which we have an interest in 
determining. 
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It wae then shewn generallj, that, if the probabilities of the 
remises be — for the first, and ~- for the secor 

1 <i 

bilities of the aeveral possible combinations are, 



premises be — for the first, and ~- for the second ; then the proba' 



1. A is B and B U C, with a probabilitj of — forA ii C, 

11 

2. A is B and B not C, ^l_I^forAiiotC. 

3. AnotBandBisC V'i-VP' 

ii 

4.AnotBandBnotC VP' -Vl-J<i^1'i 

If A can be C only through the interTention of B, then the proba- 

bility of the proposition A is C is — -. But if A maj be C in other 

11 
unknown ways, we must add together all the probabilities arising 
from all the combinations, the result of which addition was shewn to 
be, 

_ 4 pp' + 3 jj* - 3 p}' 



Probability /or 
Probability o^oHuf =; ■ 



Whence it was inferred, that if (^ = 2 p", or if the second premise 
have a probability of \, each of these fractions becomes ^, or the 
probability that A is C becomes \. 

It was then shewn that a weak argument, that is to say, one af- 
fording a probability of less than ^, dimiabbes instead of increasing 
the probability arising from any prerious argument or evidence; and 
it was proved, that even if we take ^ for the probability arising from 
the first argument, the probability arising from both conjointly was 
not g but |. 

The general conclusions of the paper are as follows : — 
1. When the premises, which, if certain, would involve the cer- 
tainty of the conclusion, are not certain, but have each a known pro- 
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babilitj, the probabilitj of the ooncluuon is the product of the pro- 
babilities of the premiseB, in those cues onlj where the preeenca of 
the middle term is necestary for the connexion of the major and 
minor terms. When this is not so, then the probability of the con- 
elusion is the product of the probabilities of the premises, pitu tha 
Bitm of the probabilities arising from the other conceivable canses of 
connexion. 

2. In a sorites of probable premises, anj premise with a proba- 
bility of -^ brings the force of the ai^raent op to that premise in- 
clusive to a probability of ^. 

3. When various arguments of different validities have been ad- 
vanced for a proposition, or when evidence has been brought in sup- 
port of argument, or argument of eridenee, the resnlting probability 
is not the gum, but the average of the several probabilities ; so that 
a weaker argument following upon a stronger, weakens it, or radier 
weakens the probability produced bj it. 
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Monday, 4tA February 1850 (continuecC). 

The Hon. LORD MURRAY, V.P., in the Choir. 

3. On the Ante-Cplumbian Discovery of America. By Dr 
Elton. Commanicated by Dr Traill. 

The object propoBed by Dr Elton, U a summ&ry of the knowledge 
we possess □□ the discovery of the Continent of America, by several 
adventurous European voyagers, anterior to the time of Columbus. 

This subject, which has been for almost a century and a half well 
known to the students of northern history, was first made known to 
the rest of Europe by the publication of the Yinlandia Antiqua of 
the celebrated Tor/ma in 1705 ; and moat of the facts given by D^ 
Elton are extracted from that work, Torfieus proved from exist- 
ing Icelandic MSS., that America was discovered, and even attempted 
to be colonized, by his enterprising countrymen, in the end of the 
tenth and b^iiming of the eleventh century ; and the descriptions 
transmitted to us prove that they landed on what are now New- 
foundland, Nova Scotia, Massachusetts, and Rhode Island. 

The first adventurer was Lei/, the son of Eirik the Red, who, in 
A.D. 995, when attempting to pay a visit to his father, the colonizer of 
Greenland, was driven by stress of weather to the coast of Newfound- 
land, which he named HtUuland, or Bockr/ Laud. From that he 
sailed south-westward, till he arrived at a country, which from be- 

VOL. II. 

L.,,i,;.d.,GoogIe 



ing covered with wood, ho denominated Mari^nd ; and which, from 
the course and length of his Toyage, is believed to be a part of Nova 
Sootia. Pursuing his course southwards, he reached a portion of 
Massachusetts, not far from Gape Cod ; and cosstiiig along thie, he 
took up his winter quarten in a fertile country, which, from his 
description, is easily seen to have been about Rhode Island. This 
rt^on, from the discovery of a species of wild vine found there, he 
termed Vinland. In the summer, he fitted out his vessel, and 
sailed to join his father in Greenland. 

The fame of his discovery induced his brother 77u>rwtdd, in a.d. 
1002, to sail for Vinland, intending to settle therej but in one of 
his excursions he encountered and was elun by a people, the Ice- 
landers, in contempt denominated Skrelingt, evidently Esquimaux, 
who then appear to have possessed the shores far to the south of 
their present location. 

The next and most remarkable voyage to Vinland, was that of 
T^orfinn Karliefrie, which took place in a.d. 1006. H^carried with 
him hia wife, and one hundred and thirty-one followers, and domestic 
animals, with the intention of establishing a colony at the huts built 
by Leif in Rhode Island. The soil and climate were suitable, and 
they remained in that country till 1011, when they were attacked 
by a vast number of Skrelings, whom they repulsed ; hut the hos- 
tility of the natives induced him to abandon his design, and he finally 
settled in Iceland. ITiorJlnn, however, had a son, Snorro, bom in 
America, from whom some of the most distinguished families in 
Iceland are lineally descended. 

After this period, it appears that iJiere were many voyages to 
Finland, and that Iceland sent colonieB thither for more than a 
century ; for it is stated in Icelandic MS8., that EirUc, biabop of 
Greenland, went to Vinland in a.d. 1126, to confirm the colonists m 
the Christian faith. 

The work of Tojftem also gives us a singular account of Icelandic 
voy^es to a country, either a continent, or a vast island, lying fu 
to the west <£ the British Islands, and near Vinltuid. It seems to 
have been first visited by Are Mar»M in A.n. 983, who was driven 
there by a great storm. He named it HtUtramamnaland, or Land of 
WhiU Men, from the eom^lexton of the natives, who were also Chris- 
tians ; and Are himself was then converted from tjte worship of Odin 
to the religion of Christ. 
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The nine land wu Tuited «ft«rw»rdg bf Ovdleif Gudiagton, mi 
Iceloiidic trader with IreUnd ; who, in a voyaf^e from Dublin to 
IceUod, was driven by a tempest to a far werteni land, where ha 
was taken prisoner by the natives, but dolivered bj their chief, 
who turned out to be an Xeelander. He was dismissed with presents, 
bnt forbidden to return. The n&tirea were uihitt, and seemed of 
Ennpean extraction, with a direct hke that of Ireland ; and the 
American archEeologists, with considerable reason, hare considered 
that their whereabout was on some part of the new world, between 
the Chesapeake and Florida. 

These early voyages seem to us verj surprising ; but they do not 
seem at ail foreign to the habits and enterprise of the bold Icelanders 
of those ages ; who not only traded to every part of the west t£ 
Europe, but to the Mediterranean, and explored BafiW» Bay, as 
high as Laueaat&r Sound. We have now a certain proof, that they 
were at least as high in it as at 72° 65' ; for in 1826, a memorial 
stone with a Bnnic inscription, and the date of 1131, was found on 
the island of Kingihtenoak. 

Several Kunic inscriptions are said to have been found in America ; 
but the most remarkable of these is the mass of greyviacke on the 
shores of the river at Dighton, in the township of Berkley, in Mas- 
sachusetts, not iar from the supposed site of the settlement of Tktr- 
finn Kartgefke. This has been lately carefully figured and engraved 
in the jintiquitateg Americana of the Boyal Soicety of Northern 
Antiquaries of Copenhagen, and repeated in Jacob Aatt translation 
of the Chronicles of Snorre Sturleson. Dr Elton, who has examined 
the original, assures us, that this engraving is a faithful transcript. 
On this rock, antiquaries read, amid figures supposed to represent 
Thorfinn, his wife and child, and his companions, the letters — tpr/En 
and aaexi, the number of his companions. 

Dr Elton next adverted to the voyage of the Welsh Prince, JIfadoc, 
son of the greatest of the princes of North Wales Owen Qwenedd, 
about the year 1170. This voyage, though doubted by m.any, is 
fully believed in by Dr Elton, and it is noticed by Hakluyt, Purchas, 
Broughton, ite, Dr Elton quotes the singular story given by the 
Bev. Morgan Jones, chaplain to the British commander of the forces 
of Virginia in 1669. Jones was taken pHsoner by the Xusscarora 
Indians, who intended to torture him in their usual way, when he 
b^an to lament his cruel fate tn Weith, which was understood by 
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the Indians, and he wits Buffered to depart in peace. These, Dr E. 
thuiks, m&j have I>een descendants of Madoe't foUowen ; and he 
Beems inclined to ascribe to them also those very remarkable monnds, 
fortifications, and enclosures, irhioh are found in snch guantitj in the 
vallejs of the JUittitnppi and the OAto. He is inclined ako to trace 
to these Welsh adventurers, or at least to some earlj Europeans, the 
now almost extinct tribe, the Mandan* — a people fairer and hand- 
somer than the Red in«n,— that are now found 1800 miles above St 
Louis, on the MiBsouri, as described by Lewis and Clarke, and Cat* 
lin, the American traTollers. 

These, and several other circumstances, which might have been 
adduced, prove that Columbus cannot be regarded as the original 
discoverer of the New World. 

The following Donations to the Library were aDnoonced : 

Philosophical Transactions of the Boyal Society of London, 1849. 

Part II. 4to. — By the Society. 
Kongl. Vetenskaps. Akademiens Handlingar, for 1817 St 1848. 8ro. 
Arsberattelser om Botaniske Arbeten och TJptackter for 1843 & 

1844. 8vo. 
ArsberSttelse om Framstegen i &emi under Ar. 1847- 8to. 
^beriittelse om Technologtens Framsteg. 1842, 1843, 1844, 

1846. 8vo. 
Ofversigt af Eongt. Vetenskaps. Akademiens Forhandlingar. 1848. 

8to. — By the Academy. 



Mondc^, 18M February 1850. 

The Right Rev. BISHOP TERROT, V.P., in the ChMr. 

The following Gommimications were read : — 

1. On the Equilibrium of Elastic Solids. By James Clerk 
Maxwell, Esq. Communicated by the Secretary. 

This paper commenced by pointing oot the insufficiency <^ all 
theories of elastic solids, in which the equations do not contain two 



independent constants deduced from experiments. One of these 
constants is common to liquids and solids, and is called the modulus 
of ffubieal elasticit/. The other is peculiar to solids, and is here 
called the modulus of linear elasticity. The equations of Navier, 
PoisBon, and Lam6 and Glapeyron, contain only one coefficient ; and 
Professor G-. G. Stokes of Cambridge, seems to hare formed the first 
theory of elastic solids irhich recognised the independence of cubical 
and linear elasticity, although M. Cauchy seems to have suggested 
a modification of the old theories, which made the ratio of linear 
to cubical elasticity the same for all substances. Professor Stokes 
has deduced the theory of elastic solids from that of the motion of 
fluids, and his equations are identical with those of this paper, which 
are deduced from the two following assamptions. 

In an element of an elastic solid, acted on by three pressures at 
r^ht angles to one another, as long as the compressions do not pass 
the limits of perfect elasticity — 

1st, The sum of the pressures, in three rectangular axes, is pro- 
portional to the sum of the compressions in those axes. 

2d, The difference of the pressures in two axes at right angles to 
one another, is proportional to the difference of the compressions in 
those axes. 

Or, in symbols : — > 



/i being the modulus of cubical, and m that of linear elasticity. 

These equations are found to be very convenient for the solution 
of problems, some of which were given in the latter part of tlie paper. 

These particular cases were— 

That of an elastic hollow cylinder, the exterior surface of 
which was fixed, while the inferior was turned through a small 
angle. The action of a transparent solid thus twisted on polarized 
light, was calculated, and the calculation confirmed by experiment. 
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The second case related to the tonion of ejUndric rods, and a 
method was given by which m may be foond. The quuitity 

£ = — was found by elongating, or by bending the rod 

used to det«rmine m, and /j, is found by the equation. 



'^ 9m-6E' 

The effect of pressure on the surfaces of a hollow sphere or cylin- 
der was calculated, and the result applied to the determination of the 
cubical compressibility of liquids and solids. 

Ad expression was found for the curvature of an elastic plate ex- 
posed to pressure on one side ; and the state of cylinders acted on by 
centrifugal force and by heat was determined. 

The principle of the superposition of compressious and pressures 
was applied to the case of a bent beam, and a formula was g^ven to, 
determine £ from the deflection of a beam supported at both ends 
and loaded at the middle. 

The paper concluded with a conjecture, that as the quantity W, 
(which expresses the relation of the inequality of pressure in a solid 
to the doubly -refracting force produced) is probably a function of m ; 
the determination of these quantities for different substances might 
lead to a more complete theory of double refraction, and extend our 
knowledge of the laws of optice. 

2. Two Letters from W. E. Logan, Esq., to Earl Oathcart. 

These letters were dated m August 1846 and September 1847- 
Earl Cathcart intended himself to have read them to the Society, 
but, having been presented by his official duties from commg to 
Edinburgh, had sent them, to be communicated in his name. 

In the first letter, the author, who had been sent to examme the 
geology of Canada, describes a visit which he made, on his way to 
Fort- William, Lake Superior, to the silver and copper mines on the 
south side of the lake, in the territory of the United States. 

He considers the formation in which the mines occur as being 
older than the new red. They consist of parallel ranges of trap 
and conglomerate, apparently interstratified. They are weH displayed 
at and near Copper Harbour. They are sometimes so thick as to 
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form mountain nu^aa. The oonglomerata coDsisto of trap pebbles 
in trap sandstone i the trap ia iametimes compact, at othec ttmee 
amjgdaloidal. The etrata run in & eurriline&r direction. The; dip 
to the north, with a glopa of 16° to 30°, the veins are at right anglee 
to the strata, and run nearly north and south. The reiustones are 
iteatite, quartz, calcspar, and zeolites. The ores are those of cop- 
per, silrer, iron, and lead, the two former being produatire. The 
two metals are chieflj native, but occur also in other forms. They 
are least abundant in the conglomerate, more so in the trap, most 
of ail in the amygdaloid. They are found also in amygdules of the 
roct near the veins. The quantity of native copper is very ^eat. 
Id the Copper Falls Mine, near Ei^le Harbour, on smking a pit to 
72 feet, the compact trap and amygdaloid were found to alternate six 
or seven times. The main vein was 16 to 20 inches thick. In the 
abaft, about 40 feet down, a mass of native copper was found, of 
which the dimensions were estimated by the author, tn situ, to in- 
dicate a weight of about 30 tons. It had not yet been found pos- 
sible to remove it. A diagram of its position was given. 

From other sha(^ in the vicinity, much copper had been ez- 
tcacted, hut with prodigious difficulty, from the tough metal binding 
the rock firmly together, and rendering blasting useless. The author 
saw, on the surface, besides many pieces of 25 lb., seven masses, 
varying from 75 to 1200 lb., and weighing in all 4000 lb., or 
nearly 2 tons. Native silver is found with the copper, and a mass 
of 3^ lb. had been obtained. The author saw one of 1^ lb. The 
author is of opinion that the very richness of this mine in native 
copper may render it unproductive, from the difficulty and expense 
of working it. 

In the Cliff Mine, on Eagle River, there is the same abundance of 
copper, with more silver. Part of the rock was said to yield 7 per 
cent, of silver; but subsequently was found hardly to pay for its 
extraction. The author saw here amass of silver of 3^ lb. Every 
vein in the trap seen by the author contained native copper. At 
the Eagle River Mine, silver is found in large masses, one of which 
weighed 7 lb. 2 oz. 

On the Canada side, as far as the author bad then examined it, 
from Fort-William to Pigeon River, indurated ehale prevails, over- 
laid by greenstone, with patches of porphyry. Many trap-dikes are 
seen, forming long narrow promontories and deep harboors on the 
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shore of the lake. A system of Teins occurs at right angles to the 
dikes, containing barytea, in addition to the reinstones formerly men- 
tioned. The reins Tory from 6 inches to 20 feet. Tn one of them 
14 or Id feet thick, well seen on Spar Island, gray sulphuret of 
copper occurs in considerable abundance, especially in a part of the 
vein, nearly 6 feet thick. Native silver also occurs in small quan- 
tity. There are also veins parallel to the dikes which contain ores 
of copper. But the author could not form a decided opinion in 1846 
of the value of these mines. 

In the second letter, he gives some of the results of an examination 
of the eastern townships of Canada, from Lake Champlain and the 
Btchelien to the Chaudiere. He observed facts proving the green 
mountains of Vermont to be more recent than the Loraine shales, or 
Hudson Biver group. Of the upper rocks, the most interesting was 
a band of serpentine, 150 to 400 yards broad, which the author 
traced continuously for 1 60 miles, and which probably extends as far 
again. It has occasionally rich beds of magnetic iron and of chro- 
mate of iron ; of the latter, a boulder was found, weighing 6 cwt. 
The gravel on the Chaudiere, beEides these minerals, contains tita- 
niferoua iron and gold. The author expects to find platinum, as the 
gravel in all other respects resembles that of the Russian auriferous 
district. The auriferous sand is found on the tributaries of the 
Chaudiere. It will probably pay for extraction. 60 bushels washed 
by Mr Derby, yielded 18 dwt. 8 gr., or about Is. 6d. worth per 
bushel. The gold has not yet been found wi situ. 
3. Notes on Practical Chemical Bubjects. By Alexander 
Kemp, Esq. Gommuuicated by FrofesBor Gregory. 
1. On the Pttrifieation of Su^hurie Add. 

The author, after describing the different methods, recommended 
for purifying sulphuric acid from nitric acid, namely, boiling with a 
little sugar, and heating with sulphate of ammonia, both of which 
had proved troublesome and Imperfuot, stated, that after trying va- 
rious plans, the only one which he found to wiswer well, was the 
action of sulphurous acid on the oil of vitriol, after diluting it to the 
sp. gr. of 1'715, or lower. He adds one volume of water to three 
of the oil of vitriol, passes sulphurous acid gas through the hot hquid 
till it is in excess, and then boils off the excess of sulphurous acid ; 
or, still better, three volumes of oil of vitriol are added to or diluted 
with, one of a saturated solution of sulphurous acid in pure water. 
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and boiled. The acid is thus so perfectly purified fi-om nitric acid, 
that when used for making hydrochloric acid, it yields a product 
quite colourless, which was not the case with the oil of vitriol puri- 
fied by any other process. 

If the oil of vitriol be diluted with one-half its volume of sulphur- 
ous acid solution (or of water, previously to passing the gas through 
it), the sulphate of lead is also totally separated, and the clear liquid, 
decanted from the precipitate, and boiled down to sp. gr. 1*843, is 
colourless, and almost chemically pure. 

2. On the Prffparation of Pure Hifdroehlorie Acid. 

Professor Gregory, in his process for preparing hydrochloric acid, 
by heating 1 equivalent of sea-salt with 2 equivalents of sulphnric 
acid of sp. gr. I'6d0, directs the use of patent salt, to avoid the pre- 
sence of iron in the product. 

The author observed, that there is always a certain quantity of 
iron in the residue, even when patent salt is used ; but that none 
passes over with the hydrochloric acid. He then added iron and 
peroxide of iron in considerable quantity to the materials. Still no 
iron passed over. It would appear, that when iron had been ob- 
served by Professor Gregory in minute quantity, iu the hydrochloric 
acid made by his process, from common salt, it had either passed 
over at the very end of the process, when the temperature rose very 
high, although the author could not, in his own experiments, ob- 
serve this, or, more probably, had been present in the test employed. 
It is probable that, even when much iron is present in the materials, 
the presence of the excess of sulphuric acid, and also the low tem- 
perature at which the process goes on, prevent the formation of the 
chloride of iron. 

The author's observations enable us to prepare, from the com- 
monest and cheapest salt, perfectly pure and colourless hydrochloric 
acid, and thus still further to reduce the price of this reagent, so 
essential to the chemist. 

Professor Gregory also briefly stated some observations by Mr 
Kemp and himself, on the purification of chloroform, which he was 
to describe more fully at a subsequent meeting. 

Dr SiABK 
Was balloted for, and duly and unanimously re-elected a 
Fellow of the Society. 
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Monday, ilh March 1850. 

General Sir THOMAS MAKDOUGALL BRISBANE, 
Bart., President, in the Chair. 

The following GommunicatioDH were read : — 
1. Analysis of the Anthracite of the Oalton Hill, Edinburgh. 
By Dr A. Voelcker. Communicated by Dr Greorge Wilson. 

Dr Voeloker observed, in the introduction to his paper, that we 
are in poueftsion of analyses of anthracite from different localities, 
from which it appears that different specimena vary much in the pro- 
portion, bat very tittle in the nature, of their ingredients. All 
samples of anthracite nhich have been analjaed, have been found to 
contain carbon, oxygen, hydrogen, and nitrogen, as well as more or 
less inorganic matter. Sulphur also has generally been found, at 
least when sought for ; but it does not appear in many recorded 
analyses. 

The anthracite employed in the foUowing analyses was furnished 
by Dr Flaming, and first carefully dried, after being finely pow- 
dered, by exposing it for several hours to a current of dry air, at a 
temperature of 230° F. The carbon and hydrogen were ascertained, 
by burning from three to four grains of the mineral, with a mixture 
of oxide of copper and oxide of lead, which a much less hygroscopio 
than the pure oxide of copper. A mixture of this oxide and chlorate 
of potass was also placed in the shut end of the combostion-tube, 
from which oxygen was evolved in the usual way towards the close 
of the prooeas. 

The nitrogen was determined by Will and Varentrapp's method. 
The sulphur was asoertwied by projectiug into a red-hot platina 
crucible, in aucoessive small quantities, a mixture of anthracite in 
powder, with nitrate of potass and carbonate of soda, and afterwards 
maintaining the product of deflagration at a high temperature for 
some time. The resulting fused mass which was perfectly white, 
was dissolved in water, super-saturated with hydrochlorio acid, and 
precipitated by chloride of barium. 

A bout ten grains of the mineral were employed in the determina- 
tion of the amount of ash. It was red, and contained oxide of iron. 

The following are the results of the analysis : — 

L.,,l,;.d.,G00gIC 



Carbon, . 


91-23 


Hydrogen. 
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Nitrogen, 


0-59 


Oxygen, . 


1-28 


Sulphur, . 


2-96 


Aflh, 


1-05 



The most remarkable peculiarity of the Calton Hill anthracite, as 
appears from the results given above, is the large proportion of sul- 
phur it contains, amounting to nearly 3 per cent. Sulphur has 
been supposed to occur in the different varieties of coal in combina- 
tion with iron, as pyrites, but the trace of that metal present in the 
Calton Hill anthracite is so small, that the sulphur mnst have been 
combined with the organic constituents of the mineral. 

Not« on the Crystallitation of Carbon, and tJte potttble derivation of 
the Diamond from Anthracite and Graphite. Bt/ Dr George 
WiUon. 

The author stated that the object of his communication was, to 
suggest the possibility of anthracite as well as graphite being sub~ 
stances from which the diamond is developed. ASter referring to 
previous theories, as all assuming that carbon must have been fluid 
or semifluid, before it crystallised, he stated that his hypothesis 
contemplated the possibility of graphite, as well as amorphous car- 
bon, and its solid combinations, auoh as anthracite, undergoing crys- 
tallisation into the diamond, without losing their Boliility during the 
change. He thought anthracite more likely than most substances to 
yield the diamond, for the following reasons : — 

Firstly, As it occun in nature, in many localities, it is found pass- 
ing by insensible gradations, on the one hand, into common coal, on 
the other, into graphite ; so that it may be regarded as representing 
the transition-state from fossilised vegetable matter to pure carbon, 
and as tending, under the influence of certain agencies, to change 
ultimately into the latter. 

Secondly, The chief element of anthracite is carbon, of which it 
frequently contains 91, and sometimes 96 per cent. 

Thirdly, Its other ingredients (with the exception of the ash, 
which is often under one per cent.), namely, hydrogen, oxygen, nitro- 
gen, and sulphur, form volatile compounds with each other, and with 
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the oxygen of the air, bo that b; a slow process of spontaneous de- 
composition, and gradual oxidation or eremacausis, all the consti- 
tuents of the anthracite, except the excess of carbon and the ash, 
maj be evolved, and carbon left free. 

The separation, in this way, of the non-carbonaceous elements of 
the anthracite would be attended with a disturbance of the molecu- 
lar equilibrium of the mineral, which would necessitate a new ar- 
rangement of its particles, and might determine the induction of the 
crystalline condition characteristic of the diamond. During this pro- 
cess, the inorganic saline matter, or ash, would either be excluded by 
the powcrcrystallisingbodiesareknown to possess of expelling hetero- 
geneous matter, or be included in the crystallising carbon. Either 
view would consist with observation ; for whilst some diamonds appear 
to be pure carbon, many leave a slight ash when burned in oxygen. 

The author further observed, that whether anthracite will crys- 
bdlise into graphite or diamond, will be determined chiefly by the 
temperature at which crystallisation occurs, and the rapidity with 
which it proceeds. Graphite represents the condition of most stable 
equilibrium, which the crystalline molecules of carbon assume, when 
aggregated rapidly at a high temperature. The diamond, on the 
other hand, has all the characters of a crystal which has formed very 
bIowIj at a lower temperature, and it will not change into graphite, 
unless it be suddenly exposed to an intense heat. Whenever, there> 
fore, carbon crystallises very slowly at ordinary temperatures, it may 
be expected to become the diamond rather than graphite, and the 
latter must be considered as a substance which, when not main- 
tained at an elevated temperature, is liable to re-arrange its par- 
ticles in the condition of more stable equilibrium characteristic of 
the diamond. The author, at the same time, obserred, that he did 
not seek to affirm that all diamonds had been produced from anthra- 
cite or graphite, but thought it, on the other hand, probable, that, 
like other crystallisable substances, carbon might be crystallised in 
various ways. 

2. On the Proportion of Fluoride of Calcium present in the 

Baltic. By Professor Forchammer of Copenhagen. With 

some preliminary Kemarks on the presence of Fluorine 

in different ocean waters. By Dr George Wilaon. 

Dr Wilson reminded the Society that he had announced to them 

iu 1846 the occurrence of fluorine in the water of the Frith of 



Forth, and mentioned, that, iu the preceding summer, he had found 
it in deposits obtained during the evaporation of sea-water from the 
Frith of Clyde, and the German Ocean. Professor Forcbammer 
had made similar observations on the Baltic, and had furnished Dr 
Wilson with the account of them which follows. Before reading 
this, he wished to add, that he had recently examined incrustations 
from the boiler of a steam-Tessel sailing between Liverpool and Dub- 
lin, and similar deposits from the Canada Transatlantic steamer, and 
S.M. war-steamer Sidon, which bad been three years on the Medi- 
terranean station. The different crusts were, without preliminary 
treatment, except reduction to powder, heated with oil of vitriol, and 
were found to yield an acid vapour which etched glass. Specimens 
of glass, in illustration, were sheirn to the Society. From these ob- 
servations, Dr Wilson inferred the presence of fluorine in the Friths 
of Forth and Clyde, in the German Ocean, the Irish Sea, the At- 
lantic, and the Mediterranean. He then proceeded to read Profes- 
sor Forchammer's communication, which follows. It is dated, Copen- 
hagen, 20th December 1849. 

Abttract of a Paper by Profetsor Forehammer, on the rarer Sid>- 
gtanees which occur in Sea-water. 

Fluorine and Phosphoric Acid. 
100 lb. of sea-water, as it occurs in the Sound, near Copenhagen, 
of which the average quantity of salts is between 2 and 2| per 
cent., was evaporated. When the solution was so concentrated that 
it began to deposit salt, it was, without filtering it, mixed with an 
excess of ammonia, and the precipitate collected and washed. The 
whole precipitate which contains carbonate, sulphate, and phosphate 
of lime, fluoride of calcium, silica, and magnesia, was rediasolved in 
muriatic acid, which left the greater part of silica undissolved ; the 
solution was mixed with muriate of ammonia, and a second time 
precipitated by an excess of ammonia. This precipitate from 100 lb. 
of sea-water weighed 3'104 grains, and consisted of phosphate of 
limo and fluoride of calcium. It was divided into two equal parts, 
of which the one was in a platina crucible, mixed with concentrated 
sulphuric acid, and allowed to act on a slip of glass, covered with wax, 
in which some words were scratched with a copper needle. The 
glass was most decidedly etched, but the words appeared more clear 
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and legible if breathed upon. The eeoond half part was likenise 
mixed with sulphuric acid, but in a bent tube, ind digUUed into a 
small vessel which contained a weak solution of wnmonia. The 
tobo was etched, and the veesel contained preci|Htated gilica. It was 
Uius oompletelj prored that sea-water contains fluoride of caldutn, 
but the qaantitj is 100 lb. sM-water from the Sound at Copenhagen 
can hardly exceed one-half of a grain, or since the proportion of the 
different salts varies very little in sea-water, it will be about one 
grain in 100 lb. of water of the ocean, whieh contains between 3-5 
and 4 per cent of salts. 

All the residaums from the trials to find fluorine wen dis- 
solved in muriatio acid, and thrown down by an excess of ammonia. 
The precipitate, washed, dried, and heated, was mixed with potassium 
in a glus tube [and heated], until the exoess of potassium was driven 
off. The lower part of the tube was cut off and thrown into water, 
where it for hours continued to give out small bubbles, distinguished 
by the peculiar smell of phosphuretted hydrogen, although thej did 
not inflame by themselves. Thus the existence of phosphoric acid was 
likewise proved, although I could not try the delicate test for phos- 
phoric acid which we owe to Mr Svanberg, it not being known at 
the time when I made my experiments. 

In all the different species of corals which I analysed, I like- 
wise found fluorine. 

In R postscript to the preceding communication. Professor Tor- 
ohammer states, that the paper, of which it is an abstract, " cont^s 
experiments on many other substances, contained in mmute quantities, 
in sea-water ; for instance, manganese, ammonia, baryta, or strontia, 
besides iron and silica, which occur in proportionally lai^e quan- 
tiUes."— G. W. 

3. On an Application of the Laws of Numerical Harmonic 
Batio to Forms generally, and particularly to that of the 
Human Figure. By D. E. Hay, Esq. 

The author stated in some prefatory remarks, that a belief in the 
operation of the laws of numerical harmonic ratio in the constitution 
of beautiful forms had long existed, although those laws had not been 
systematised so as to render them applio^ie in the formative arts. 
In proof of this, Mr Hay quoted a correspondence upwi the subject 
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of harmonic ratio, between Sir John Harrington and Sir leaao New- 
ton, in which the latter expresBes his belief in such laws in tlie fol- 
lowing worcU : " I am inclined to believe some general laws of the 
Creator prevailed with respect to the agreeable or unpleaaing affec- 
tions of all our semes ; at least the supposition does not derogate 
from the power or wisdom of God, and seems highly consonant to 
the simplicity of the macrocosm in general." The belief of this 
great philosopher, the author trusted, would form some apology to 
men of science for the repeated attempts he has made to establish 
the fact. These attempts he bad hitherto made with reference to 
architecture, to ornamental design, and latteil/ to the human head 
and countenance ; but on the present oooasion he intended to shew 
the operation of these laws in constituting iho symmetrical beauty of 
the entire human figure. 

He next proceeded to point out the remarkable similarity that 
exists in the physical constitution of the organs of hearing and see- 
ing, and the manner in which external nature affects the sensorium 
through these organs ; shewing the difference between noises and 
musical sounds in the one case, and irr^lar and regular forms in the 
other. He explained that each musical sound was produced by a 
nntaber of equal and regular impulses made upon the air, the fre- 
quency of which determining the pitch of the sound, their violence 
its loudness ; and the nature of the material by which the impulses 
were made its quality or tone. In like manner, he shewed that the 
effect upon the optic nerve produced by external objects is simply 
that of the action of light, and amenable to the same laws. Variety 
of form being analogous to variety of pitch ; variety of size to that 
of intensity or loudness, and variety of colour to that of quality or 
tone. 

Mr Hay next explained the nature of the harmonics of sound, 
which result from the spontaneous division of the string of a mono- 
chord by the fonnation of nodes during its vibratory motion. He 
then shewed how the harmonics of form could be evolved from the 
quadrant of a circle by the following process * — 

From a horizontal line MR (figure 1, of the annexed Plata), he 
produced two parallel vertical lines ML and BS indefinitely, and 
witJi a radius MR described, from the centre M, the quadrant OR, 
From O he divided the arc of the quadrant into parts of J, |, |, J, 
\, i, and ^. From the centre M, and through these divisions, he 
produced the lines MN, MP, MQ, MT, MTJ, MV, and MS, until 



the/ met B8, forming the right-angled triangles MPR, MQK, 
MTB, MUB, MVR, andMSR. He then shewed, that fts the angles 
at the vertex of each of these triangles, coatained respectively 
46°, 30°, 22° 3(y, 18", 16°, 12° 51' 26", 11° 16', they related to 
the right angle, as the harmonics of sound, expressed hy the signs 
o> St c^ e", g, h\f, and ^ relate to the fandamental note G, pro- 
daoed by the string of the monochord. These triangles he combined 
in the following manner upon a line AB (figure 2, of the uinexed 
Plate), which he said mi^t be of any given length according to 
the size of the figure to be formed. From B at an angle of 11° 15' 
with AB he drew the line Bg indefinitely, and from A at an angle 
of 16° with AB the line Ar, also indefinitely, and cutting Bg in K. 
Through K be drew KL at right angles with AB, forming the tri- 
angles ALK and KLB. Through K he drew the line pO parallel 
to AB. From A at an angle of 12° 61' 26" with AB he drew AV, 
cutting pO in M, and drev MN at right angles with AB, forming 
the triangle AMN. From A at an angle of 18° with AB, he drew 
Au, cutting pO in H, and drew HI at right angles with AB, form- 
ing the triangle AHI. From A at an angle of 22° SC with AB, 
be drew At, cutting pO in F, and drew FG at right angles with 
AB, forming the triangle AFG. From A at an angle of 30° with 
AB he drew As, cutting pO in C, and drew CD at right angles with 
AB, forming the triangle ACD. From C at an angle of 45° with 
AB and CD he drew CE, forming the triai^le GDE. Thus, he ob- 
served, were the triangles arising from the harmonic angles con- 
structed upon AB in the same relative proportions to each other, 
that they were when formed upon the line BS, figure 1. Upon the 
other side of AB he constructed similar triangles forming the equila- 
teral triangle ACC ; the right-angled isosceles triangle £GC, and 
the acute-angled isosceles triangles AFF, AHH, AKK, AMM, and 
BKK. Within this diagram he shewed that the human skeleton 
could be formed in the most perfect proportions, determining, at the 
same time, the centres of all the various motions of the joints ; and 
also that the symmetrical beauty of the external form, whether in 
a front or profile view, was gorerned by these angles ; thus en- 
deavouring to prove that an application of the laws of numerical 
harmonic ratio in the practice of the sculptor and painter would give 
these imitative arts a more scientific character than they at present 
possess, and, so far from retarding the effiirts of genius, would 
rather tend to facilitate and assist them. 
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PROCEEDINGS 



ROYAL SOCIETY OF EDINBURGH. 



Monday, 4M March 1850 {continued). 

The following Gentlemen were duly elected Ordinary 
Fellows : — 

Lieut W. Dbibcoll Oobbbt, RojbI Engineen. 
Dr WitLiiii Skllab, Pre*. R.C.P.E. 

The following Donations to the Library were announced 
at the Meeting of I8th February : — ' 
The London University Calendar. 1650. 12nio. — By the Pub- 

Usherg, 
The American Journal of Science and Arts. Conducted by Fro- 

fesGOrs Sitliman and Dana. Vol. IX., No. 23. 8to. — By 

the Editors. 
M^moireB de I'Acad^mie Impfriale des Sciences de St Petersbout^. 

Sixidme S^rie. Sciences Math^atiqaes, Physiques et Natur- 

elles. Tome VIII"', S"" partie. Sciences Naturelles. 

Livraisons 3°", 5™, et 6"". 4to. 
M6moires pr^sentSe il I'Academie Imp6riale des Sdences de St 

Fetersbourg, par divers Savants et lus dans ses Assemble, 

Tome VI"". Livraisons 2*= et 3 =■". 4to. — By the Academy. 
Mesaungen zur Bestimmung des Hiihenunterscbiedes zurischen dem 

Schwarzen und Caspischen Meere, von G. Fubb, Sawitscb und 

Sabler. 4to. — By the Attthort. 
Rapport fait & I'Academie Imperiale des Sciences de St P^tersbourg, 
VOL. II. .2d' 
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par W. Strnve. Sur one ffliagian Scientifique dont il fut chsrgi 

en 1847. 4to. — By the Avthor. 
W. Struve sur U Delatation de 1» Glace d'apr^s ba experiences 

faites en 1845 et 1846 & rObserratoire Central de Poulkova, 

par MM. Schumacher, Pohrt, et Moritz. 4to. — By the 

Avtihors. 
Uber Prof. MKdlera Untersuchungen fiber die Eigenen Bewejungen 

der Fixsterne, von C. A. F. Peters, Dr. 4to. — By the Author. 
P. H. FuBB Nacbricht Uber aine Sammlung Unedirter Handselui&ni 

Leonhard Eulers, und iiber die Begonneno gesammtausgabe 

seiner TJeineren schriften. 8to. — By the Author. 
tJber die Gienanig-keit der in LUandes Catalog, publicirt von der 

British Aagociatioti, enthalt«ien Stemorter, von Dr Lindhagen. 

8yo. — By the Author. 
Verhandlungen der Bchweiierischen Naturfbrichenden Gesellschaf); 

bei ihrer VerGammlung zu Slothum. 1846. 870. — By the 

Society. 
Hitthellungen der Naturforschenden Geselbchaft in Bern, aus den 

Jahre, 1848-9. £Toe. 135-lSl. 8to. — By the Society. 

The following Donations to the Library were anQonnced 
at the Meeting of 4th Mardi : — 
Transactions of tlie Cambridge Philosophical Society. Vd. Till. 

4to. — By the Society. 
The Astronom. Jour. Vol. I., Nos. 2, 3, & 4. 4to. — By the Editor. 
Proceedings of the S. Ast. Soe. Vol. X., No. 3. Bvo. — By the Society. 
Proceedings of the Linnnan Soeiety of London. Nea. 30-40. 8to. 
Charter and Bye-Laws of the Linnnao Society. 1648. 8to. 
List of the Linnsan Society. 1849. 4to. — By the Society. 
Journal of Agriculture and Transaotions of the Highland and Agri- 

cultnral Soc. of Scotland. No. 28, N. S. 8vQ.—By the Society. 
Annates des Sciences Physiques et NaturoUes, d' Agriculture et 

d'Industrie, pubtiees par la Soci6t£ Nationalo d'Agricultors, 

&c., deLyon. Tom. II. 1648. 6vo. — By the Socielg. 
A Collection of Maritime Ch&rta, with corr^ending Descriptioiu. 

— By the French Governmmt. 
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Monday, l&th March 1860. 
The Eight R«y. BISHOP TERROT, V.P., in the Chair. 
The ibUowing CommimicatioDB were read : — 

1. Note regarding the AmericKn ElectriC'OhBernii£ Clocks. 

By Professor Fiazzi Smyth. 

The object of this comma nicatioD wu chiefly to exhibit a speci- 
men of the register of the electric diroiK^rapb, wherein the necond's 
beats of two clocks nere marked side by side, one going nearly to 
sidereal time, and the other to solar ; and the length of a second's 
interfal on the paper was so great, and the accuracy of the punctna- 
tion such, that the minute acceleration of the one clock on the other 
could be registered almost from second to second. 

The electric register can be applied with ease to any clock, and at 
any distance from the recording apparatus ; and two or more clocks, 
or they may be simple pendulums, can be made to register their Tibra- 
tions on the same slip of paper. 

The author pointed out how this method m^ht be made available 
for determining the density of the earth, by obserrations on the 
shores of the Bay of Fundy, during the rise and fall of the enormous 
tides which occur there. Ho likewiso mentioned several purposes to 
which Lieutenant Maury, U. 8. IS*., proposed to apply the electric 
chronograph; amongst others, to determining the height of moun- 
tains, as he thought that the accuracy capable of being attained in 
determining the time of vibration of a pendulum in this manner, was 
■o extreme, that the method might be safely applied to such problems. 

2. Account of a Remarkable Meteor, seen 19th December, 

1849. By Profeisor J. D. Forbee. 

" On the evening of thai 9(h December 1849, whilst walking near 
t^ southern part of Edinburgh, about fifteen minutes past five. 
Greenwich time (as I aftwwards estimated), I observed a meteor, 
fiiily brighter than Venue at her average brilliancy, moving from 
W. towards TS., parallel to the faorixon, elevated 15° above it, and 
Mkrwed 1^ a distinct himinonB train. This angle was subsequently 
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tftken hj estimation by daylight, with the aid of a theodoJite ; and 
the compasB-bearing of the meteor, when first seen, aecertained m 
the same way, must have been 47° W. of N, When it bore 29° 
E. of magnetic north, it was observed to have divided into two, the 
one part following the other at some distance ; and I soon after lost 
sight of it in the obscurity of the smoke of the town. When it split, 
its altitude was estimated at 6°. It thus described an arc of do less 
than 76°, in doing which it occupied, as I roughly estimated, about 
16 seconds, or possibly more. 

" Having sent a short notice of the appearance of the meteor to the 
Courant newspaper, I received from many quarters accounts of its 
having been seen under circnmstanoes remarkably similar to those 
just described. I believe that nearly forty communications on the 
subject have reached me from places inclnded between Longford, 
in the centre of Ireland, to near Bervie, in Kincardineshire, a dis- 
tance of above 300 miles, in a direction nearly NE. and SW., 
whilst in a perpendicular direction, or from KW. to SE, the range 
of observation has been comparatively small ; for I have received no 
information from beyond Renfrew, in the one direction, and Dorhain 
in the other ; being about 140 miles distant in a straight line. The 
meteor was seen at Longford, in Ireland, 74 miles west of Dublin, 
but not in Dubhn itself. It was seen at Belfast, between Cariisla 
and Gretna at Stewarton in Ayrshire, at Johnstone, at Paisley, 
Renfrew, and by many persons in Glasgow and the neighbourhood. 
It was also generally seen in Edinbui^h, in East Lothian, near 
Melrose, and at Durham, as already mentioned. Further north, I 
have received accounts from Crail, St Andrews, Dundee, Perth, and 
Johnshaven to the north of Montrose. 

" The greater number of these communications concur in estimating 
the direction of the motion of the meteor to have been tram SW. to 
NE., although, as might be expected, they vary excessively as to 
its distance and magnitude ; being described by some persons as 
only 50 or 100 yards off, and as large as the moon ; by others, as 
a ball of 9 inches in diameter, or the size of a large egg. One per- 
son only professes to have heard a sound. The time during which 
it was seen was variously estimated. At Longford, by Mr Curtis, 20 
sec. ; at Glasgow, by Mr Stevenson, at 20 sec. ; at Johnstone, by 
Mr Cunningham, 15 sec. ; at Perth, 16 or 20 sec. ; at Durham, by 
Mr Garringtou, 30 sec. ; at St Andrews, 16 seconds according to one 
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observer, and 18 to 21 seconds accordiug to anoUier ; at JohnshaTcn, 
Jtlis of a minute. The hour of the appearance of the meteor, in 
most of the descriptions, ia stated at between 5h. IQm., and &h. l€m. 

" The arc of the horiion which it was seen to ti-arerse depended, 
of course, on the point where the meteor first caught the observer ■ 
eye. At Granton, it was traced bj Professor Kelland through 
126° of azimuth; at Perth, 130; at St Andrew's, 74° ; at £diu- 
burgh, 76° ; at Durham, 66° ; at Glasgow, from 60° to 70°. The 
divieion of the head or nucleus into Beveral parts, and, first of all (in 
most cases), into two, has been noticed with remarkably slight varia- 
tion ; consequently, the explosion of the meteor marks a well-deter- 
mined point in its path. The separation was specially noticed at 
}ildiDburgh,Granton, Glasgow, Renfrew, Melrose, Haddington, Johna- 
baren, Perth, Durham, St Andrews, 

" In a majority of cases a luminous train was observed ; and 1 am 
confident, that the existence of this train, which has been estimated 
at from 2° to 3° long, cannot be questioned. Dr Adamson, however, 
especially remarked that no train was to be seen at St Andrews. 

" On revisiug the whole accounts, it does not appear that any of 
them can be relied upon, for ascertaining the position of the meteor in 
space, except the observations of Mr Carrington of the Duritam ob- 
servatory ; of Professor Kelland, Mr Stirling, and myself, jiX Edin- 
burgh ; of Dr Adamson and another observer, communicated by 
Professor Fischer of St Andrew's; of a young gentleman at Perth, 
communicated by Thomas Miller, Esq., Sector of the Perth Aca- 
demy ; and of A. D, Stevenson, Esq., and W. Gourlie, Esq., junior, 
at Glasgow. My inquiries were chiefly directed to the two follow- 
ing points : Jint, the angular elevation of the meteor in the 
NW. quarter of the heavens, where it is admitted by all that its 
path appeared almost horizontal ; teeondly, to the bearing of the 
meteor at the instant of explosion. 

" At Durham, Mr Carrington saw the meteor first when the bear- 
ing was true NW., the altitude (by theodolite) was then 10°, or 
not exceeding 11°; when it burst, it was due N. (true), and con- 
tinued to move 10° or 12° further before it disappeared. Professor 
Chevallier, who obligingly oommunicst«d these results, states that the 
meteor appeared rather to rise as it approached the north, but with 
s doubt. This supposition, however, appears inadmissable, from the 
unanimity of the other accounts. 
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" At Gnnton, near Edinburgh, Professor Kelluid caught i^bt of 
the meteor a little to the N. <^ the moon, and sevsral diameters 
below it. This oorraipoiids, by after estimation with a theodolite, 
to 75° W. of magnetic N., and an altituda of 12°. Frofemor Kelland 
tfainki that it rather rose afterwards. It sfdit into two st 20° E. (J 
magnetic K., having then an altitude of only 6°; it continued for a 
considerable time bright, then began to fade, as if by the effect of 
distance, and also to separate into several parts : it was finally lost 
sight of &0° £. of magnetic N. (this bearing is well ascertained), 
with an altitade estimated at only half a degree. The position and 
cinmmstances of these obserrationB, made at an elevated station abore 
the Frith of Ptwth, were eminentty favourable. 

"Mr J. Stirling, civil engineer, looking op Korth Hanover Stiert, 
Edinburgh, saw the meteor separate into two parts i the bearing 
he afterwards es^ated at 26° £. of magnetic N. (the probable 
errcv not exceeding 1°X and the ahitude at 8° Wf, certainly not 
exceedmg 9". 

" I think we may conclnde, that at Edinbargh the meteor attuned 
A maximnm elevation of 1&° (that mentioned in the commencement 
of this paper), since it no doubt rose after Professor Kelland first 
saw it to the S. of the true W., with an altitnde of only 12°. The 
course of the meteor was evidently such as to be nearest the specta- 
tor when in the true NW. or WKW. 

" Thg place of the meteor when it burst stands thus : — 

Kelland, N. 20° E. (mag.) Alt. 5°. 
Stirling, N. 26° E. Alt. 8° 30". 

Forbes, N. 29° E. Alt. 6°. 

" The average is almost 26° E. of N., or about 1° W. of the true 
meridian, the variation being nearly 26". The mean of the three 
observations of altitude would be 6° 30" ; but admitting Mr Stirling's 
to bo entitled to the greatest confidence, we may suppose it 1", or 
possibly a little more. 

" At St Andrews, the meteor was seen by Dr Adamson, when 
riding in a northerly direction, on the Largo road. Professor Fischer 
was so kind as to accompany him afterwards to the spot, and to re- 
duce his obeervations with all the accuracy of which they were 
capable. It was first noticed when bearing 8^° W. of magnetic N., 
and disappeared at 42^° E. of N. ; the altitude was conjeoturally 
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stated as betwcMi 14° and I8J°, ftuditappearad tomeTehwiaoetaUj, 
but rather deolraing toiranfc the M. 

** After deBcribiDgtIirse>-FoBrtb8«f its otnirge, it 3^C into twopvts, 
which went on close togetber tot a liltl^ then broke into fonr «r fivS) 
became dull red, and rapidly disappeared ; the separate pMoeattarti- 
ling on together until tha last. 

" Anothor intelltgent obserrer near St Andrews, whose cvidenes 
was taken by Ufr Fischer, Sret saw the meteor 291" W. of magnetia 
N., and estimated the pmat where the meteor burst at 44*^ £. of N. ; 
but this last Rtimber coineides so cknelj with Dr Ad&BMen'a •st)tDat» 
of the point <^ final disappearancev that it is perhaps allowabte to 
suppose, that this second observer had mixed up these two events in 
his description. Dr Adamson's statement, that one-fourth of ibe 
arc which he saw was described after the meteor had split, would 
giro an aiimuth at that mament of almost 30° £. of N. m^netio, 
or 4° E. of N. tme, as Mr Fischer determined the niagnetie decli- 
natim to be atont 2S° 46'. The altitude of the meteor, as seen b; 
this ettserrer, appears not to have exceeded 16° (the same as at Edin- 
hur^) ; whidi number we shall therd'ore adi^t. 

" At Perth, the passage of the metsor was seen from the North 
Inch, by a joung gentleman of intelligence, whose observations were 
reduoed to numbers by Mr Miller, Beetv of the Perth Aoademy, 
who was so good as to accompany him to the spot, and take the 
angles with a theodolite. Its bearing, when first seen, was 46° S. 
of W. true ; its angular altitude was at that time only 3° SCK, This 
is by far the most southern azimuth which has been observed. Its 
bearing, when it disappeared, was 6° W. of N., but it was then lost 
in a cloud. If I understand right, it had, by this time, separated 
into fragments. Its apparent altitude, in the middle of its course, 
was about 17" 30'. These observations, extending over an arc of 
130°, taken along with Professor Kellaud's, clearly demonstrate that 
the meteor appeared with a very low altitude in the SW. quarter of 
the heavoDS, and disappeared in a similar way in the MNE,, attain- 
ing its greatest elevation about WNW. (true.) 

" At Glasgow the meteor was very generally and well seen. Mr 
William Gourlie junior saw it move from SW. to NNE., over an 
arc of 60° or 70°, and divide into two, when it bore 40° E. of mag- 
netic JS. He estimates its greatest elevation at 30°, and that it 
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decreued to betweeo 16° and 17°. or even less, at the time of its 
Bep&r&tion. He adds, that he is not much acoustomed to such ob- 
serratbns. Mr A. D. SteTenson, living in South Portland Street, 
Glasgow, saw the meteor moTiog along, at a height just sufficient to 
clear the chimney-tops, on the west side of the street, an elevation 
which he a^erwards estimated, as he states, with considerable accu- 
racy at 28°, I have received farther and more minute accounts of 
the appearance of the meteor from Mr Stevenson, who has been mo^ 
kind and intelligent in his communications ; and my friend Mr James 
Feddie has verified the accuracy of Mr Stevenson's observations be- 
yond the possibility of mistake. It appears that the meteor passed 
quite clear of a stack of chimneys on the opposite side of the street, 
which would give it a well-defined minimum altitude of 26° 41' ; but 
Mr Stevenson is of opinion that it rose more than 2° higher, or to 
not less than 28° (perhaps even to 28° 21') ; when It was highest, 
its bearing was 52^° IV. of N. (magnetic), and it disappeared from 
his view when it bore 40° 27' E, of magnetio N, It viai then de- 
ndediy tingle. Now, this bearing coincides with that at which Mr 
Gourlie observed it to become dovble ; and, consequently, the limit 
towards the N. of this event is severely defined. 

" The following Table contains the Itaost definite of these observa- 
tions, and the azimuths are all reduced to the true meridian : — 
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Remarks on the ObservatioTis. 

" 1, On tHe whole, these obserrationa are not conBiBtont, and c&n- 
Dot (I conceive) be cleared up without additional and accurate ones, 
which it may now be too late to procure. The central group of 
stations, Edinburgh, Perth, and St Andrews, are sufBcientlj accord- 
ant, and indicate that the path of the meteor must hare been nearly 
parallel to a line passing through the first and last of those places, 
or in a direction N. 27° E. (true) ; which accords well with the ob- 
servations at most of the individual stations, and pftrticularl; with 
the vanishing direction in Professor KelUnd's remarkable observa- 
tion at Granton. 

" 2. The Durham observation is compatible with the above-men- 
tioned group within the limits of error. Bj the combination of 
Durham and Edinburgh (the base line perpendicular to the assumed 
direction of the meteor's motion being 95 miles), I calculated that 
the meteor passed vertically nearly over the Island of St Hilda, with 
an absolute elevation of' about 88 miles. But this solution seems 
absolutely excluded by observations at Glasgow which admit of no 
question, and which I have spared no ptuns in verifying. Had the 
position of the meteor been such as I have first assumed, it could 
not possibly have been seen over even the roofs of the houses from 
the station occupied by Mr Stevenson, much less over the chimney- 
tops. The bearing, at the moment of explosion at Glasgow, also 
singularly enough corroborates sufficiently well the comparatively 
small elevation (about 20 miles above the earth) which the combina- 
tion of Edinburgh and Glasgow gives ; and this bearing we have 
seen to have been also accurately defined by the physical obstacles 
bounding the observer's view ; it would have given a parallax of 13°, 
subtended by the perpendicular on the meteor's path, referred to 
Glasgow and Edinburgh respectively. Now, if this calculation were 
anything like correct, the Perth observation is entirely wrong ; and 
the meteor could not have risen about 6° above the horizon of Dur- 
liam, instead of 10° or 11° as estimated. I am unable, in any de- 
gree, to explain these conflicting results. 

" 3. The observations of Professor Kelland at Granton, and those 
at Perth, through the great azimuths of 126° and 130°, described by 
the meteor with such remarkable deliberation of motion, lead, when 
analyzed, to the very same results which presented themselves to the 



miad of the spectator intuitively ; namely, that the motion must have 
been sensibly rectilinear, equable, and parallel to the horizon at 
Edinborgb. ABttuniitg that &b greatest altitude at Edinburgh was 
15°r and the bearing then N. 63° W. (trne), we nny caledata that 
the altitude should have been on this hypothesis, when first seen 
by Professor Kelland, 11° 17'. — instead of 12° as observed; at 
explosion, 6° 59' (7° obserred), and at its final diaa^earanoe 0°4T 
(instead of 0° Sff obserred). Again, at Perth the observed altitude, 
when first seen, was 3^°, and the caloulated altitude 5° 3', taking the 
maiimum altitude at lli". The ooincidence is, on the whole, re- 
mariuble, though it would be rash to posh it to an extreme, as an 
error of some degrees may exist in the assumption of the direction 
of the mrteor's ovurse. Some later observations, received from Mr 
Curtis at Longford, and a consideration of the' effects of perspective 
at Pertli and Edinburgh, incline me to admit that the path might 
make an angle 3° or 4° greater with the meridian than I have above 
supposed. These conclusions ace independent of the actual distance 
or parallax of the meteor ; which, as I have said, cannot be deter- 
mined without further observations, which I shonld be glad to re- 
ceive &om any quarter, but more particularly from Ireland, and 
from the centre and NW. of Scotland. If correct, they entitle us 
to infer that the meteor in question was most probably a body moving 
in space, in a padi little curved, and not revolving round the earth." 



3. Not«B OD the Purification aad Properties of Chlorofionn. 

By William Gregory, M.D., ProfcBaor of Chenustry in the 

UniTersity." 

1. Chloroform has been prepared both from alcohol and from 
wood-spirit. The latter has been used for the sake of cheapness ; 
but as it is a mixture of several liquids, all of which do not yi^ 
chloroform, it gives an impure product, in a proportion which variM 
much, but is always below that obtained from alcohol. There is 



* Althongh I am alooe rnpocuible for the apiaioDt cootaiDOd in tbit p^r, 
it li mj dot; to at&te, tbst all the siperimenta and obBenatioiu meatioaad ia 
it have beeu mads bj me io concert with m; able ssaiBtant, Mr Aleitwder 
Kemp, of whose ingeunitj tuid acouracj I hsve bad constant oppordmiUe* of 
judging. 
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tberefon not oalj no advuit^e, but the oontrarj, in naing wood- 
apirit, irhieh is not, after all, much oheaper than alcobol. 

2. Bat the chloroform from these two liquids, whatfuUy pHriJied, 
is quite ii^itical in all its properties. Its smell, deositj, boiling 
point, and action on the sjBian are, in both catei, exactly the same. 
That from alcohol ia, no doubt, more easily puri&ed than the otlier; 
but it also ocmtainB Tolatile oily impurities, which must be removed 
before rt can be safely used. The peculiar mla which adhere to both 
kinds of chloroform are not identical, or, at least, not all identical; 
but they are of analagous constitution and properties. 

3. Soubeiran and Mialhe have examined these oils. They con- 
tain chlorine, have a disi^;reeab]e smell, and, when inipired or smelt, 
cause distressii^ headache and siekness. In the cose of wcod'Spirit, 
some of its own impurities distil over unchanged, and are ibund in 
the chloroform. 

4. It is well known that many persons, after tha use of chloro- 
form, have suffered from headache, nausea, and eron vomiting, as I 
have more than once seen. Headache and nausea I have myself 
experienced, when I have tried different specin^ns of chloroform, 
without taking so muoh as to produce the full effect. 

5. Perfectly pure chlorolbrm, such as is now on the table, does 
not, so far as I have seen or experienced, produce these dis^reeable 
effects. It is, therefore, highly probable that when they occur, as 
they do with some indJvidu^s, from the use of chloroform of more 
thui the average goodoees of quality, this depends on the presence 
of a trace of these poisonous oils. 

6. All good manufacturers of chloroform purify it by the action 
of oU of vitriol ; which destroys the oils, while, at the same time, a 
part of the acid is reduced to sulphurous acid. The chloroform, to 
remove tlus, is then distilled with lims or carbonate of baryta, and 
it tolerably pure, if the process be well conducted. 

7- But this is not quite pure, and contains a trace, more or less 
distinct, of the oils. I have found this to be the case with all the 
best diloroform made here, up to 1849 j and I have several times 
MOB headache and richness from the use of such chloroform, which, 
as we all know, was the best anywhere made. I must add, however, 
that the quantity of oils was, although variable within certain limits, 
always, in the Edinburgh-made chloroform, so small, that it was fit for 
use,and only caused headache, dec., in a few peculiarly sensitive persons. 
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8. It was deeirable to hare a teat for these impijrities, as well as 
an easf and effectual mode of removmg the last traces of them ; 
especially as many sorts of chloroform, not made here, were i&r in- 
ferior in quality to that prepared in Edinburgh. One very deli- 
cate test is, that oil of vitriol, which should be quite colourless and 
pure (as it may be rendered by Mr Kemp's process, lately read to 
the Society), when agitated with the chloroform, becomes yellow or 
brown, from its action on the oils, which it chars and destroys. Any 
change of colour la easily seen by the contrast with the colourless 
chloroform which floats above. .Pure chloroform gives no colour to 
the acid. It is essential that the oil of vitriol be colourless, aud 
also of full density ; for, if coloured, it is not easy to see a slight 
change in its colour ; and if below the proper density, that is, too 
weak, it is not much coloured by a chloroform which will render 
brown the acid of proper strength, 

9. Another test, still more delicate, I find to be the smell of the 
oils. When chloroform is poured on the hand or a handkei-cbief it 
rapidly evaporates ; but the oils, being less volatile, are left behind, 
and their smell, previously covered by that of the chloroform, is 
easily recf^nised. Until very lately, no chloroform was sold, or, 
indeed, known, which would stand this test, or even the former. 

10. Up to 1849, the best commercial chloroform had a specific 
gravity of 1'480, which was considered a guarantee of its purity. 
But it had been obtained, by chemists, of specific gravity 1-494 and 
even 1-497. I have found that chloroform of 1'480, when once 
more acted on by oil of vitriol, which destroys the oils and becomes 
brown, may he obtained, after removing the sulphurous acid, of spe- 
cific gravity 1-500 at 60°. This I take to be the specific gravity 
of pure chloroform. Our best makers have lately, much to their 
credit, pushed the purification so far as to furnish chloroform even 
of this highest density, and also, in other respects, such as it ought 
to be. 

11. There are still, however, many makers, in other places, 
whose chloroform is not so pure ; and I shall now describe the 
method which, with Mr Kemp, I have employed for purifying, per- 
fectly and easily, any commercial chloroform (except one remarkable 
specimen, of which more hereafter), a process which will enable any 
medical man to purify it for himself with the greatest facility. 

12. The chloroform, having been tested as above, and found more 



or less impure, is to be agitated untk oil of vitriol (h&lf its own 
volume will be infficient), and aUowtd to remain in contact mith the 
acid; of course in & clean, dr^, stoppered bottle, and with oaeasioncd 
agitation, till the acid no longer becomes darker in colour. As long 
as the action is incomplete there will be seen, after rest at the line 
of contact, a darker ring. When this no longer appears, the chlo- 
roform may be drawn off, and, for greater security, once more acted 
OD by a quarter of its volume of the acid, which should now remain 
colourless. It is now to be once more drawn off, and, in a dry 
stoppered bottle, mixed with a little powdered peroxide of manganese, 
with which it is gently agitated and left in contact, until the odour 
of sulphurous acid is entirely destroyed, and the chloroform has 
acquired a mild agreeable fruity smell. It has then only to be 
poured off into a proper phial. It will now leave no disagreeable 
smell when eraporsted on the hand. (If the commercial chloro- 
■ form, after having been frequently weil ihaken, and left for tome 
time in contact with the acid, has given only a moderate tinge of 
colour to it, it is probable that it may be completely purified by that 
first process. To ascertain this, test a small portion in a tube with 
fresh acid, ihaking vieU, and aUowing it to ttand lome time. If it 
do not colour the acid at all, then the whole chloroform has only to 
be finally purified by the oxido of manganese. If the acid become 
coloured in the test tube, it will be as well to act on the whole chlo- 
roform a second time with fresh acid, till it stands the test. Mr 
Kemp has observed, in repeating this process for me, the very 
curious fact that, as soon as the action is complete and the oily im- 
purities are destroyed, but not sooner, the chloroform tested with the 
acid in a tube exhibits a strongly convex surface downwards, where 
it rests on the pure acid, or, what is the same thing, the acid becomes 
concave at its upper surface. The smallest trace of impurity, not 
sufficient to affect the density of the chloroform, we have found to 
render the line of junction horizontal. It is probable that this may 
become a valuable test of the perfect puri^ of chloroform, but 
we shall not say more on this subject until we have thoroughly' 
examined it.) 

This process requires no apparatus beyond a few stoppered bottles, 
and a syphon, or a pipette, if we wish to draw off the whole chloro- 
form without loss. The use of the oxide of manganese is due to Mr 
Kemp; and, on the large scale, the chloroform may be filtered 

D,q,i,i.:db,.GoogIe 



through a cylinder full of it. In this Snal purifioBtion of genuine, 
ftlthoDgh not quite pure ohloroiorm, no dietilkUon is neceasaiy. 

13. It may be ooiuidered ae certain, that the uee of chlorofonn, 
tluiB purified, wilt very rarely, if ever, cause the disagreeable effects 
above noticed.* As to more serious bad results from the use of 
chlorofonn, so often spoken of elsewhere, it is enough to state, that 
a large proportion of the cases must be attributed to the use of a 
liquid so impure, as hardly to deserve the name of chloroform at all. 
Such a product, I rejoice to say, our Edinburgh manufacturers hare 
never sold ; and, I may add, that, no doubt chtedy in ooiueqaence of 
this, our practitioners have not yet seen a fatal result &om the use 
of chloroform. But in London, and elsewhere, chloroform has beui 
extensively sold, so bad, that I hare examined specimens which dul 
not contain half of their bulk of chloroform ; others with not one third 
or one fourth ; and I have seen one which hardly contained any at 
all. But, to make up for this, they were rich in poisonous oils, and 

* Dr SimpBon infonoa me, th&t the purest chloroform he hw used not lutfrs- 
qnentl; casMa TOmitiDg. On further inquiry I flad fliat this ocean vben it is 
adminiitfired after > foil meal. This cid hoiIj ba dTuded, luid most not be 
confonndBd with the heodachei, naoees, and vomiting iJludsd toin §g 4 aodS; 
wbich lymptomi are peraiatent, and occurred, in my experimsut^ alwayi witb 
an empty atomaclt, the experiments being made an hour or two before dinner. 
Dr Carmichael, asaiatant to Dr Bimpaon, has mentioned to me aome facta iriiidi 
eonfltm the view I have t*ken. At one period, for mora than a weA, Dr 
SimpeoD and Dr CanulcbBel were kapt in a tUX* of continoal uuiety by the 
occorreDce, in all the puerperal casea in which chloroform was nsed, of veiy 
unpleaaant lymptoma, particularly of frequent poise and other febrile symp- 
toms, lasting for some days. At last, after much aDDoyaDce from tbla 
oauee, it occurred to Dr Simpson that he was naing one partioolu' aped- 
men of chloK£>rm, supposed to be of good quality. Aa wmui » this Idea 
occurred, be threw away all that remained, and returned to that which he bad 
genarallj uaed. The UDpIeasant aymptoma no longer appeared. (I regret 
niQCh that I had not an opportunity of examining that specimen; but I may 
add that the maker, not tui Eidinbur^ one, now pfodaoea chloroform i^ mach 
better qoBlity, though not yet abaolataly pore.) Bat the iferifcing fact is thi«, 
that Dr Kspeon and Dr Carmlcbad state, dm* daring tJie jperied aboue aUudld 
ED, ui/xA that one kind of chtoro/orm atont mat uini bii titm, their handtircki^i 
bttatM juiM offiniiue from th* (omB Uft on them, which even adhered to (Ami i^Ur 
viathiag. There can, I think, be no doubt that here the oily imporitiefl alluded 
to Id Si 1 and G were preieat In notable qaanUty. I sniqieet that a m^ority of 
the specimens mentioned in the Table would hare a similar effect, more or less 
marked. (I have Anct ascertained that this chloroform, which waa mnch above 
the average in quality, had tut been tibjeeUd to the aclifm of oU of vitriol in lU 
pmporaetMt, whtdi stronglj confirms the view I have taken. W. O.) 
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often in free hjdrgchlorio Mid. Vary numy BpecimenB, although 
better Uuw this, we jet lo impure, th&t ua one oould, with cemfort 
w B^ety, use th«iB, 

14. The chloraform Dow, aad for some time put, made here, ii 
of fint-rate qualit;. I hftve tvo speeiiaeBS whicb are absolutely 
pure, or oaaAj lo ; and a third, whieh is hafdljr inferior, kU made 
Ntd sold by Edinburgh mannfaoturera. 

16. On the other hand, I hare rariotts specimens, m^er un- 
fcoovn, besides some from m^ers in other places, which are not so 
pure, altiiough, in general, much purer than tbow which I examinad 
nearly ikrt9 yean ago. But one epedmeo deserves a separate notiee. 
It is labelled "pore oMorofom." It is yelicpwiah, has a strong 
amdl of (he oils, and of impure wood-spirit ; and, when te«ated with 
it* own relume of oil of Titriol, doTelopes much heat, colours the acid 
da^ brom, and disappears akoost sntirely, anj trace of ohloFofonn 
it may contain betsg boiled off by th« heat disengaged. It contains 
ako so mudi free and, that the cnrk ii oorrodad. It is to be hoped 
that this product disgraces no longer the market. I do net know 
the same ot its maker. Three of the speciaens became milky, whan 
mixed with the acid. One, sAcar eootact with the add, acquired a 
strong smell of musk. Aitothor lost aboat a third of ite balk. All 
hut two cobnmd tl>e acid decidedly at once ; and all left, mope «r len, 
a dieagreeable smoll oa the hand. One of the two which did not 
vuich colour the add at first was tiiat. whicli acquired die smeU of 
mask ; the other, evaporated oo the hand, left a white stain, d^end- 
ing putly on the saattan present in l^e skin. This was ^e case 
also with anotiier ; yet these two colonred the ttcid but little at first, 
mora BtMfi|^y after a tima: but both left a smell on the hand. 
Only one (Edinburgh made) specimen, of density 1*500, gar« no 
colour, or eoly a paneptible tinge, to the add. 

16. In conclusion, I would rwnaiii, that while the asa of dilo- 
ro&rm is Ediubuigh, in many thousandoases, has nOTCr yet led to a 
&tal result, I do not intend to maontMn that the use of pure chlo- 
roform nerer can causa fatal e&cts. On the oontrary, I ham no 
doubt that, if ra^y, cardsssly, or ignorantly administered, so 
powerful en agent may, like any otfam- poweiful drag, eepedally in 
indindusJs ef peculiar teB^ierameat, and in eases of serere, thon^ 
latent iatenial diosane, gire rise to tatal reauks. That no such casea 
have here bewt met witii is dn» partly to bbe good qo^ty of the 
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chloroform DBed, and to the care with which it ia prepared; and 
partlj to the experieDce and judicious managemoDt of those whoae 
duty it is tu administer it, at the head of whom stands the introducer 
of chloroform, mj friend and colleague, Dr Simpson. 

It is much to be r^etted that, in London and elsewhere, chloro- 
form is not by any means so extensively employed as it ought to be, 
in consequence of the occurrence of some fatal cases, attributed 
(whether in all cases accurately or not, is a question) to the drug. 
There can be no doubt that most, if not all, of these cases have 
resulted from the use of very impure chloroform, such as even at a 
recent period was largely sold in London ; and that, if pure chloro- 
form alone had been employed, there would, by this time, have been 
no prejudice against its use. It is not, as I have ahewn, necessary 
that chloroform should be very impure, in order to produce rery 
disagreeable or eren dangenius results. It is evident that eren a 
small proportion of the oils above mentioned, if they are deleterious 
(and this cannot, I think, be doubted), will suffice, when applied in 
the form of vapour to the internal surface of the lungs, t« act 
powerfully on the system. On the other hand, I am far from 
blaming those chemists who have manufactured impure chloroform 
tor anything more than a want of due care in the preparation of an 
agent so energetic. And it is but fair to bear in mind that it was a 
new manofactare, hardly yet fiiUj understood, and that those who 
made it were not probably aware, either of the existence of the im- 
purities, or of the best mode of removing them. I have no doubt 
they did their best to produce a good article ; and my chief object in 
this paper has been to put it in the power of every .one to do b(^ and 
to point out strongly the bad effects of even a small amount of 
impnrity. 

While I acquit the makers of impure chloroform of any desire to 
adulterate it, I think it right to add that some of them must have 
been entirely ignorant of what was published concerning its proper- 
ties. ThDS some sold it of specific gravity 1'465, others of 1-347; 
and in the case of No. 8, which I have no doubt was under 1-000, 
although I had not enough to take its density accurately, the maker 
had evidently rejected the chloroform, and preserved the lighter 
liquid floating over it ! — not knowing even that chloroform was a 
heavy liquid. It is lamentable to think that persons so ignorant are 
free, by our laws, to set up as makers of the most potent drugs. 
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I may here ftdd, that do reetifioation at &11 is required from the 
first, if the chlorofono be onl; washed nith water till its volume no 
longer diiniaishes, and then treated, as above, with concentrated Bol- 

It is possible that some of the fatal cases may have occurred from 
an injudicious mode of administeriug the vapour, or from the opera- 
tor intrusting the administration to persons not qualified to recognise 
those signs which tell the experienced practitioner that it is time te 
stop. There ought always to be two well-qualified persons present, 
^-one to watch, without intermission, the effects of the vapoui', 
which he also administers as required ; the other, of course, to ope- 
rate. He who gives the chloroform must carefully attend to the 
state of the respiration, as has been often recommended by Dr 
Simpson. But these are matters beyond the pn^r province of 
this paper, and I leave them them to those who are better qualified 
than I am to discuss them. 

I hare only to add, that this paper was written and read before I 
heard of a recent article in " Chambers' Journal " on the subject ; 
and that I had not the remotest knowledge of or concern in that 
article, which I have not yet seen, although, as I am told, the 
author of it agrees with some of my conclusions in regard to the em- 
ployment of chloroform in London. 

A tabular view of the properties of chloroform will be found on- 
Che following page. 
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The Following DonatioiiB to the Library were announced : 

Some Acconnt of the last Tellow Fever Epidemic of British Guiana. 

By Daniel Blair, M.D. Edited by John Davy, M.D., F.R.S.L. &E. 

8to. — By the Author, 
Das peripherigche KervenByBtem der FiRche, Anatomisch und Phy- 

siologisch uotersucht von Dr Hermann Stannius. 4to. — Bi/ the 

Awthor. 
Neue Deoksohrifiten der AUg. Schweizerischen Qeseilscha^: fur die 

ge«unmten naturwissenBobaften. Bd. x., mit. ziii. Tafeln, 4to. 

.—Btf the Society. 
On the Diffusion of Liquids. By Thomas Graham, Esq., F.B.S., 

F.C.P. 4to.^By the Avthor. 
Description of the Instruments and Process used in the Fhotc^ra- 

phio Self ' registration of the Hi^etical and Heteorological In- 
struments at the Royal Ohserratory, Greenwich. 4to. — By the 

Attronomer-Boyal. 
Proceedings of the Royal Astronomical Society. Vol. X., No. 4. 

8to. — By the Society. 
Description of the Observatory at Cambridge, Massachusetts. By 

William Cranch Bond. 4to. 
Astronomical Observations made at Cambridge Observatory, Massa- 

chusetto, 1847-8. 8vo. — By Ihe Observatory. 



Monday, Isi April, 1850. 

Gen. Sir T. MAKDOUGALL BRISBANE, Bart., In 
the Chair. 

4. Od a PeroTian Musical Inatrumeiit, like the ancient 
Syrinx. By Dr Traill. 

The author prefaced his description of the instrument, by a few 
general remarks on the communication, in very remote epochs, be- 
tween the inhabitants of the old and new worlds, as deducible from 
aflinitiei, in their traditions, their cosmogenie?, their religious rites 
and structures, their astronomical cycles, and their determination of 
the length of the year. 
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The FerBviui instrument was discoTored, some jears ^o, in a 
kuaco, or vast tumulas, that was belieTed to cover the remains of an 
Inca of Peru. It is not of unequal reeds, like the Greek sjrinx, 
bnt is cut oat of a piece of potttone, of a trapezoidal form, in which 
are cat eight tubular holes of unequal depths. These tubes or hcJes 
are of equal diameter, and have been carefully made with some sort 
of drill. The breadth of the instrument, including a short handle, 
is 6'2 inches ; its greatest depth, 5 3 inches ; and the thickness of 
the stone varies from 0-7 to 0-6 inch. The instrument in principle 
aad in form is analogong to the Pan' » pipe of antiquity, or to the 
organetto of modem Italy ; but has one remarkable difference in a 
small ventilage on each of four of its pipes ; when one is uncovned, 
that pipe is mute, but when covered by the fingers of the player, the 
full sound is produced. 

A strolling Italian, who performed well on the orgcmetto, was 
employed for several evenings to play on the Peruvian instrument ; 
and, with the assistance of three skilful musical friends, one of whom 
was an adept on the violoncello, the author of the paper was enabled 
to ascertain the scale of the instrument. Tbb scale extended from 
E on the lower line, through F sharp, O, A, D, C sharp, F to A. 
above the lines. By means of the ventilages, the ordinary notes of 
the instrument seemed to be divisable into two tetrachords, — one 
in the key of £ minor, the other of F major — the first a perfect te- 
trachord ; the second, nearly so. 

The form of the instrument and its use have a striking similarity 
to the Syrinx of the Greeks, the invention of wliicli was ascribed to 
the god Pan, or to Egypt ; and it is worthy of notice, that the great 
musical system of the Greeks also consisted of tetrachords. A syrinx 
of unequal reeds was found by the celebrated Humboldt, in the 
hands of the natives, on the banks of the Orinocco. It is in use 
among the Arabs of the desert, and a similar instrument, composed 
of twelve unequal reeds, is figured by Ktempfer among the instru- 
ments of the Japanese. 

2. Some Remarks on Cometary Physics. By Professor 
Fiazzi Smyth. 

That theories of the physical appearances of comets have generally 
fuled, appeared to the author to arise from the facts having been mis- 
understood or misinterpreted in general by the observers themselves. 
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As a particular insUnce of this, tho wide-spread notion of cometg 
shooting forth their taib, at, or a little before the perihelion pas8^;e, 
and drawing them in again afterwards, so as to be larger at that period 
of their orbits than at anj other, was mentioned ; and in place of 
which, the author shewed that the comets were at the perihelion, of 
their smallest size ; the tails becoming then more visible, not from 
being actually produced at that time, but from being more dense, 
and illumined b^ a stronger solar light, as well as being in general 
seen from a smaller terrestrial distanoe. 

The author then proceeded to collect together the facts which he 
thon^t well made out with regard to comets ; to describe the cor- 
rections which the apparent, required, to give the true phenomeDB ; 
and to detail the farious practical methods by which better observa- 
tions might he procured. 

The so-called established facts mentioned above, were collected m 
a series of axioms, which are here appended ; as they seem to be 
worthy of being discussed, and either disproved or assented to, by 
astronomers. 

Itt, A comet consists of a nucleus, and one or more gaseous en- 
velopes. 

2d, The nucleus, if solid and material, is infinitely small. 

3f/, The nucleus is excentriually situated in the gaseous body. 

itA, Comets of bngest period have the lai-gest bodies. 

5th, Those comets whose orbits have the greatest excentricity, are 
the most excentrically situated in their envelopes, or, vulgarly, have 
the longest tails. 

6/^, A comet revolves on an axis passing through the nucleus, 
and at right angles to the major axis of the envelope, in the same 
period of time that it tabes to revolve about the sun ; heuce the tail 
being turned away from the sun in the normal position, is turned 
away from him in all other parts of the orbit also. 

7lh, This axis is not at right angles to the plane of the orbit, 
but variously inclined in the case of different comets, as with the 
planets. 

6th, A quicker rotation round the longer axis of the body also 
appears to exist. 

9th, A comet shines by refiected light, and shews a sensible 
phase. 

10/A, The gaseous envelope is of extreme tenuity, is elastic, and. 



witit regard to light, is slightlf refleottva and imperfieotlj trampa- 
rent ; it deoreaaea in size, but inereaaw in deniitj and light refiec- 
tira power in approaching the perihelion, and the rererse when re- 
ceding from it ; and this oooara in a degree proportioned to the ez- 
oentrioitj' of the orbits of the oometfi. 

IIM, The axis of the tail of a comet ia straight at the perihelion, 
font at any point between this and the aphelion, ii curved ; and is 
concave towards the latter, the radios of oumtore being inverselj 
as the Bxcentricity of the orbit. 

I2th, The molecules composing the envelope of a comet are only 
held tt^ther by their mutnal gravitatbn, each oonstjtuting alrooot a 
separate independent projectile, and describing its own parabola about 
the sun. 

3. Abstract of FrofeBsor Kelland's ExpoBition of the Views 
of D. R. Hay, Esq., on Symmetric Froportioo. 

The fundamental hypothesis of the author was stated to be this : — 
That the eye ia capable of appreciating the exact subdivision of 
Spaces, just aa the ear is capable of appreciating the exact subdivi- 
sioas of intervals of time ; so that the division of space into an exact 
number of equal parts will affect the eye agreeably in the same way 
that the division of the time of vibration in music, into an exact num- 
ber of equal parts, t^reeably affects the ear. But the question now 
arises, What spaces does Ae eye most readily divide 1 It was stated 
that the author supposes those spaces to be angles, not lines ; believ- 
ing that the eye is more affected by direction than by distanoe. The 
basis of his theory, accordingly, is, that bodies are agreeable to the 
eye, so far as symmetry is concerned, whenever the principal angles 
are exact submultiples of some eommon fundamental angle. Accord- 
ing to this theory we should expect to find, that spaces, in which the 
prominent lines are horizontal and vertical lines, will be agreeable to 
the eye, when all the principal parallelograms fulfil the condition 
that the die^nals make with the sides, angles which are exact sub- 
multiples of one or of a few right angles. This application of the theory 
was exemplified by a sketch of the new Corn Exchange erected in 
the Grassmarket by David Cousin Ksq., whose beautiful design wa« 
shewn to have been constructed with a special reference to the fulfil- 
ment of this condition. 

The aulhor was stated to proceed to apply his theory to the con- 
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structioD of the humui figure, ia whkh we ihould expect d priori to 
find the most perfect derelopmeDt of ijiumetriB betntj. Diagrams 
were exhibited which represent, with remarkable aoonrMy, the human 
figure ; and it waa expbuned that not a single lineal measure is 
employed in their construction. The line which shall represent the 
hei^t of the figure being once assamed, every other Ime is deter- 
mined hj means of angles alone. For the female figure, those angles 
ftre, one-half, one-third, one-fourth, one-firth, one-sixth, one-seventh, 
and one-eighth of a right angle, and no others. It must be evident, 
therefore, that, admitting the supposition that the eye appreciates 
and approves of the equal division of the space about a point, this 
figure is the most perfect wbiob can be conceived. Every line makes 
with every other line a good angle. The male figure was stated to 
be constructed upon the female figure b; altering most of the angles 
in the proportion of 9 : 8 ; the proportion which the ordinary untetu- 
pered flat seventh bears to the tonic. 

A drawing was exhibited, which had been designed with great cue 
from the liib, by t|ie distinguished academician John A. Houston, Esq. 
On this drawing the author had oonitmoted his diagrams ; and the 
ooincidence of theory with fact was seen to be complete. Professor 
Kelland concluded by claiming for the author the attention of the 
Society. He argued, that a principle so simple and comprehensive 
in its character, and thus far apparently truthful in the conclusions 
to which it leads, merits, and should receive, the most complete and 
rigid examination. Whatever might be the ultimate result (and it 
promised to be satisfactory in the extreme), the ingenuity, energy, 
and zeal, shewn by the author, entitle him to our warm approba- 
tion. 

The following Donations to the Library were annouaced : 

Magnetical and Meteorological Observations made at the Royal Ob- 
servatory, Greenwich, 1847. 4to. — From the Observatori/. 

Journal of the Statistical Society of London. Vol. XIII., Part 1, 
8vo. — Bj/ the SocUty. 

Deuxieme Memoirs sur le Daltontsmo, ou la Dyschromatopsie, par 
E. Wartmann. ito. — By the Author. 

The Accommodation of the Kye to Distances, By William Clay 
WaUaco, M.D. 8vo.~By the Author. 

L.,,i,;.d.,GoogIe 



Transaotions of the Zoologioal Soo. (tTLond. Vol III., Fta. 5 & 6. 4to. 

Proceedinga of Do. Fute 15 Sc 16. 8vo. 

lUporta of Council of Do. 1&49. 8n.—By the Soeuty. 

Monday 16M AprS. 
Rev. Dr GORDON in the Ch«r. 
The following OommunicationH were read: — 

1. On the ConBtitution of Codeine, and its FrodactA of De- 
composition. By TbonutB AnderMai, M.D. 

The author commenoed hia paper bj referring to the analysis of 
oodeine made by difierent chemists. On these analyses four different 
formuln had been founded ; but two only, those of Begnault and of 
Gerhardt, required special mention, the others being now known 
certainly not to represent the constitution of the base. Regnault 
had deduced from his analysis the formula C,j H^g NOg, while 
Gerhardt gives C^g H,^ NO, as the expression of his results. 

The author submitted codeine to careful analysiB, and obtained 
the ibllowing results :— 













Carbon, 


71-&1 


72-02 


72-09 


72-09 72-24 


Hydrogen, 


7-05 


7-04 


7-14 


7-16 7-02 


Nitrogen, 


4-41 


4-60 


4-50 


4-68 


Oxygen, 


16-63 


16-34 


16-27 


16-06 



100-00 100-00 10000 100-00 

agreeing closely with the formula C,g Hj, KO,, and confirmed by 
the analysis of its platinum salt, which contains an equivalent of 
water, and gave, as the mean of seven experiments, 19-25 per cent, 
of platinum, while the calculated quantity is 19-19 per cent. 

The author then describes in detail the propei-ties and constitution 
of its salts. The hydrochlorate crystallizes in groups of short 
radiated needles, the formula of which is C,g Hj^ NOg HCl +4 
HO. The hydriodate is obtained in long needles, which, dried at 
212°, retain two equivalents of water, and have the formula C.g H.. 
NO, HI + 2 HO. The sulphate, nitrate, phosphate, oxalate, hy- 
drosutphocyanate, and platinochloride are also described. 

D,q,i,i.:db,.GoogIe 
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' The author then proceeds to the conBidention of the products of 
decompoBition of codeine. 

When treated with strong sulphuric acid, codeine passes into an 
amorphoua condition, similar to that in which quinine is obtained 
when treated with an excess of acid, and in which state it forms 
reainouB compounds with acids. 

With dilute nitric acid it gives a new base, nitrooodeine, the for- 
mula of which is G,^ H,g (NO^) NO,, which is precipitated &om 
its solution by ammonia, in minute silverj crystals, sparingly 
soluble in water, but diasolving readily in alcohol and ether ; and 
crystallising on cooling in small yellowish needles. It dissolves 
readily in acids, with the formation of salts, which have a more or 
less yellow colour ; and all crystaUize except the hydroohlorate. Of 
these the hydroohlorate, sulphate, oxalate, and [^atinoohloride are 
described. 

By the action of bromine, two different bases are obtained — bro- 
mooodeine and trihromocodeine. The first of these is prepared by 
adding bromine water to powdered codeine until it is dissolved, and 
then precipitating with ammonia, when the base is thrown down as 
a crystalline powder, which is pbtained in needles by solution in 
boiling water or alcohol. Its formula in the crystallized state is 
C,« H,g Br NO, + 3 HO. Its salts are similar, in most of their 
properties, to those of codeine, and all crystallize in small needles. 
By the further action of bromine, a yellow powder, sparingly soluble 
in water, is obtained, which is the hydrobromate of trihromocodeine, 
and from which the base is obtained by solution in hydrochloric aoid, 
and the addition of ammonia. Trihromocodeine is a gray powder, 
insoluble in water and ether, but soluble in alcohol ; it is an ex- 
tremely feeble base, hut dissolves in acids and forms salts, all of 
which are sparingly soluble in water and amorphous. Its formula 
isCggHigBr, NOg. 

The author found that chlorine, by acting upon codeine, gave rise 
to amorphous compounds, which were not obtained of definite con- 
stitution ; but by the use of a mixture of chlorate of potash and 
hydrochloric acid he obtained chlorocodelne, Cg, Hj, CI NO,, 
similar in its general properties and constitution to bromocodeine, 
and resembling that substance so closely that it may be easily mis- 
taken for it. 

By the action of cyanogen another base was obtained. This 



Bubst&uoe is best prepared hj passing ejanogen into oodeine diaeolved 
in the smallest possible quantity of alcohol. The gaa is ra^dly 
abaorbed, and there is deposited Trom the solution a mass of cry stab 
which, when dissolved in alcohol, are obtained in six-sided plates, 
with a fine eiherj lustre. These cry stsls gara to analysis the fol- 
lowing results : — ■ 

Carbon, 68-22 68-04 

Hydrogen, 6-93 6-17 

Nitrogen, 11-81 ll'dO 

Oxygen, 14-04 14-27 

4nd the author attributes to them the formula C^^ Kj, NO, 2 Cj N, 
and gives to the substance the name of bicyanocodeine. It is a base ; 
but owing to its extreme instability, no salts could be obtained. When 
treated with an acid it is r^idly decomposed, ammonia being formed, 
and, after a time, hydrocyanic acid erolved. 

By treating codeine with a mixture of potash and lime, at a tem- 
perature of ^50^ Fahr., it undergoes slow decomposition, and s vola- 
tile base is evolved, which differs according to the oiroumstanoeB of 
the experiment. The author found that, under certain ciroum stances, 
the base evolved had tha formula C, H, N, and forms the term in 
the series of bases homoli^ui with ammonia, wluch corres|Kinds to 
metacetonio acid, and which may be called metaeetamine. Under 
other circumstances the base evolved had the formula Cj Hg N, and 
corresponded, in all its properties, with the methylamine of Wurta. 
The fallowing is a tabular view of the constitutions of the sub- 
stances described in this paper : — 

Codeine, . ■ ^^jg H^j NOj. 

... crystallised, . CjjHj, NO. + 2 HO. 

Hydrochlorate, . . C^, H„ NO^ HCl + 4 HO. 

Hydriodate, . Cg, H„ NO^ HI + 2 HO. 

Sulphate, . . CggH.^ NO^HO S0g + 6H0. 

Nitrate, . . . C„ Hj„ NO, HO NO^. 

Phosphate, . ■ (Cg, H,, NO, HO) 2 HO P0,+ 3 HO. 

Oxalate, . . . Cj^ H,, NO^ HO Cj Og + 3 HO. 

Hydrosulphocjanate, . C^^ Hj, NOg HCj NSg + HO. 

Platinum salt dried »t j ^,_^^ jj^^ j^^^ ^pi Pt 01, + HO. 

. . . crystallised, . Cg„ H^^ NO, HCl Pt CI, + 3 HO. 
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Amoriilioiiii oodaine, C^ H,j NO,. 

Nitrocodeine, . . C„ H,a (NO J NO,. 

Sulphite. . . C„ H„ (NO j NO, HO 80g. 

Platinum salt, . . C„ H,, (HO J NO. HCl Pt CI, + 4 HO. 

Bromocodeine, . . CggH^gBrNO,, 

... hydrate,. . C„ Hj^ BrNOg + H0. 

. . . terhjdrate, . C„ Hj„ Br NO. + 3 HO. 

Hydrobroniate, . . C„g Hj^ Br NO, HBr + 2 HO. 

Platinum B^t. . . C„ H,, Br NO, HCl Pt Clj,. 

Tribromocodeine, . Cgg H,g Br, NO^. 

Hydrobromate, . . 2 (C„ H,g Br, NO,) 3 HBr. 

PUtinam salt, . . C„ H^ Br, NO, HCl Pt CI,. 

Chlorooodeine, . . C„H„C1N0.. 

. . . terhydrate. . C„ Hj,, 01 NO, + 3 HO. 

S.ilphate, . . . C„HjjClN0aH0S0, + 4H0. 

Platinum aalt, . . Cj, Hj, CI NO, HCl Pt CI,. 

Bicyanocodeine, . . C„ H,, NO, 2 Cj N. 

Metaoetamine, . C, Hg N. 

2. On the Pkifsical and Scottish Statutory Limits of Sea and 
River, as applicable to Salmon Fisbertee. By Dr Fleming. 
Dr Fleming directed the attention of the Society, in the first in- 
stance, to the characteriatio features of tea and river proper ; and 
then proceeded to consider the peculiarities of that common ipaee, 
alternately sea and river, to which he restricted the term ettuary. 
He then considered the nature of the space between high and low 
water, and pointed out the mean level, or mid-tide mark, as the only 
constant and univerBally applicable boundary plane. The influx 
ence of the tidal wave in rerereing the current, checking the velocity, 
and increasing the depth of the river, was next brought under notice, 
and an oicperiment exhibited, illustrating the conservation of force, 
which causes the waters at the head of an estuary, and the connect- 
ed river, in certain circumstances, to attain a higher level than the 
high-water mark of the neighbouring sea-shore. He then considered, 
successively, the tests which, on different occasions, had been proposed 
and employed ; viz. — pouit of stagnation ; presence of sea or river 
water ; the growth of sea-weeds ; fauces terrse ; deltas and bars ; and 
pointed out their uselessness in determining the physical limit between 
sea and river. 

DiaiiizMbvGoOgle 
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The tecond part of the paper wu occupied vith an examination of 
the Scottish (fottrtory limit of sea and river, as applicable to the 
salmon fisheries ; in which the author indicated low-water mark, at 
the only limit eontemplated, and justified the sagacity of our ancient 
legislators, b; proving that, with this limit, the object of the statutes 
was secured. He pointed out the inspplicabilitj of the phytieal 
test which he had previously established, and of the spurious ones 
which had been noticed, to the settlement of the fishery question. He 
concluded, by expressing his regret, that the Legislature h&d de- 
clared certain engines, for catching fish, to be legal or illegal, accord- 
ing as they are used in sea or river, without defining what is sea or 
what is river ,• and his expectation that, should any bill be brought 
into Parliament, in connection with this subject, the present state of 
the law will not be permitted to remain in culpable obscurity. 



3. On the Combined Motions of the Magnetic Needle, and 
on the Aarora Borealis. By J. A. Broun, Esq. Communi- 
cated by Sir T. M. Brisbane, BaH. 

When a steel needle or rod is so constructed that its centre of 
gravity is in a finely-turned axle at right angles to its length, it will 
rest in any position when the axle is placed upon polished planes ; 
when, however, we magnetize the needle, it assumes a position which 
is that of the direction of the magnetic force at the place : in this 
way we obtain the ordinary dipping-needle. The dipping-needle can 
obviously move only in one plane, that to which the axle is at right 
angles ; were it possible to suspend it freely, bo that it could move 
in every plane with every variation of the direction of the magnetic 
force, we should then be able, by obserring the variations of its posi- 
tion, to determine at once the laws which a magnet in its true posi- 
tion obeys ; this, however, we have not been able to do ; even the 
small variations in the vertical plane, which we might expect to ob- 
tain from the ordinary dipping-needle, are nearly or altogether de- 
strayed by the friction of the axle upon its supports ; and there are 
many mechanical diiScuIties in the way of the other methods of sus- 
pension. It has been found convenient, then, to make use of the 
simpleiit methods of suspending magnets in a horizontal plane ; and to 
endeavour to deduce, from the composition of their motions, the 
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laws both of the variation of the force with which a trul^ suBpended 
iDAgnat IB directed, and of the direction of that force itaelf. 

The most conventent of these ia that termed the declinatiou 
magnet, which is suspended horizontally by a Gne silken thread ; the 
tendency of the needle to dip being obviated by placing the point 
of HUBpension north of the centre of gravity. This inBtrument ia 
very convenient, eapecially in high latitudes, for exhibiting in a m^* 
nified form that portion of the motion of the freely suspended dip- 
ping-needle, which is at right angles to the vertical plane of the 
needle. Two other iastrnmenta, one termed the bifilar magneto- 
meter, from its suspension by two threads; the other named the balance 
magnetometer, from its resemblance to the beam of a balance, en- 
able UH to observe the variations of the horizontal and vertical com- 
ponents of the force with which the freely suspended dipping-needle 
ia directed; whether these variations be due to a change in the total 
value of the force, or simply to a change in its direction parallel to 
the vertical plane. In high magnetic latitudes, the bifilar or hori- 
zontal component magnetometer will be most affected by changes of 
the direction of the force in the vertical plane, and the balance or 
vertical component magnetometer will be most affected by variations 
of the intensity of force : in low latitudes the reverse is the case. In 
all three instrumenta the magnets are forced from their natural posi- 
tion. By means of a well-known formula, however, we can com- 
pute, from theobservedvariationsof the two components, the variations 
of the total force, and of its direction in the plane of the magnetic meri- 
dian. Theoretically this operation is simple enough, but practically 
there ore great diflScuIties ; these difficulties are due to the effect of tem- 
perature upon the positions of the bifilar and balance mi^nets, which 
re<}uire to be eliminated, and to sources of error that I have pointed 
out in the Edinburgh Transactions in the determinations of the 
change of value of either component of force, which corresponds to 
a change of, say one minute in the angular positions of the mt^ets. 
I conceive that I have, by the employment of new methods, reduced 
the errors due to these causes to a very small amount ; and it is for 
this reason that I claim for the results deduced from the Makerstoun 
Observations, a consideration which they could not otherwise have 
been entitled to. I refer to the part of the Transactions now in the 
press, for the results relative to the teparate magnetic elements, and 
to the total force ; I confine myaelf at present to those touching tba 



motioni nf B m&gnet supposed freely suspended in the direction of 
tbe magnetto force. 

I msj state shortl; the process b; which the foUoving results haw 
been arrired at. The corrected obserrations for eadi of the three 
mi^^Aineters having been discussed with referance to a particular 
argtiment ; each ae, the month, the moon's age, the moon's position 
in declination, the son's hour angle, and the moon's hour angle ; the 
motion of the (suppOEed) freeljr saspmded needle at right angles to 
the plane of the magnetic meridian, was obtained with reference to 
tbe argument in multiplying the corresponding variations of declina- 
tion by a constant factor (the cosine of the dip); the motion paralld 
to the same plane was obtained from the variations for the two com- 
p«ients by the formula already referred to ; the value of the former 
part of the motion for any epoch being taken as the abscissa, and 
that of the latter for the same epoch as the ordinate, the motion of 
the north end of the needle is constructed. 

Afmval JfottoiM.— The difficulty of determining the law of an- 
nual variation of any of the magnetic elements baa been so great, 
that it is doubtful whether that for tbe magnetic declination has ever 
been obtained, though tbe instrument upon which its determination 
depends is unaffected by variation of temperatnre. I .believe that I 
have succeeded in the determination of the laws of all the elements, 
and from these the annual motion has been constructed. Tbe an- 
nual motion deduced from the observations of the three magnetome- 
t«rs for the four years 1843, 1844, 1845, and 1846, is shewn in 
figure A ; another and rather more symmetrical iigure, deduced from 
a different combination of years, is shewn in fignrd B, Plate VI., 
Edin. Trans., Vol, lix., Part 2. 

From near the vernal till tbe autumnal equinox the annual mo- 
tion forms the half of an ellipse whose major axis, passing at the 
vertex throu|^ June, makes an angle of about +11° in figure A 
and (^ + 16° in figure B with tbe projection of the magnetical me- 
ridian. At the autumnal equinox tbe north end of the needle agun 
ascends till the winter solstice, after which it descends till the vernal 
eqninox. In its descent, the north end of the needle having crossed 
its previously ascending path, it forms a loop which, wh«i mitwisted 
and continued downwards from the equinoxes, completes the ellipse ; 
tbe portion formed by the loop having almost exactly the same peri- 
meter as that regularly formed when the sun is north of tbe equator ; 
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the oompleted porUon Is indicated by dotted lines in figorea A and B. 
It does not seem improbable that in southern latitudes the figure 
will be inverted, and that it will be a simple ellipse near the 
equator. 

MotUhljf Jfixibni.— The motion corresponding to the moon's vary. 
ii^ phase has not been projected, chidfl]> because of the irregularities 
■till existing in the result of the four years' observations for the mag- 
netic declination, the epoch of minironm being ill-determined ; it is 
conceived that the figure is a simple ellipse with its major axis in the 
astronomical meridian, the northern extremity being at conjunction, 
the epo<£ of minimum dip, and the southern extremity at opposition, 
the epoch of maximum dip ; this, however, is doubtful 

The motion for the moon's position in declination has be^ ob- 
tained in the folbwing mannW :— Having first projected the means 
of magnetic declination for each three days of the moon's position 
in declination, as obtuned from the Tables for the years 1843-6, 
the day after the farthest northerly position being the abscisea, a 
curve was passed freely among the points; the values of the ordi- 
natee at the points of intersection by tlu curve were then taken as 
the interpolated valne of magnetic declinations for the corresponding 
abscisses : a similar operation was performed for the magnetic dip. 
In both cases very satisfactory carree, agreeing nearly with the true 
points, were obtained. These values are projected in figure 0, 
Plate VI., Edin. Trans., Vol. xix.. Part 2. From this figure the 
north end of the dipping-needle commences its ascent about two days 
after tile moon is nordi of the equator, attains its highest point about 
two days after the moon is Farthest north, and afterwards it descends 
till the moon is again near the equator ; thus forming a figure like 
a portion of an ellipse with its vertex about one day after the moon 
is farthest north, the major axis making an angle of about — 30^ 
with the magnetic meridian. It will be remarked that so far this 
motion is quite similar to that for the sun's position in dechnatien, 
with the exception of the axis of the figure being on the opposite 
side of the m^pietio meridian ; when we trace the figure farther, the 
analogy still subsists ;— as the moon proceeds south of the equator 
the north end of the needle again ascends till the moon is farthest 
south, thweafter descending, and, in crossing its previously ascending 
path, a loop is formed lying partially out of the principal figure, as 
in the case of the annual motion. 

D,q,i,i.:db,.GoogIe 



The correspondence of tbs two results gives » great weight to the 
sMurac^ of both ; this will be more evident when it is remembered, 
that the whole motion of the dipping-needle for the moon'B varying 
declinatioa is included by a small circle with a diameter of little 
more than one-tenth of a minute of epaee, and, that no observation 
in the sixty thousand employed for this result has been rejected, 
however greatly affected by disturbance ; althoogh the graphic in- 
terpolation to remove slight irregularities may be considered as an 
equivalent operation. 

Divmed Motion*. — The monthly mean diurnal variations for the 
magnetic declination and magnetic dip, from four years' observations, 
stilt present irregularities, especially from 10'' p.m. till 4'' am., the 
hourly positions for this time depending on only two years' obaervft- 
tions. For this reason, the values from the Tables having been pro- 
jected, curves were passed freely among the points, and the interpo- 
lated ordinates thus formed, were taken for the projectJons in Plate 
VII. : the interpolated quantities differ very little from the actual 
values, and this is especially the cue for the summer months. 

The diurnal motions for the four winter months , November to 
February, are of the same class, and they differ considerably from 
those for the other months (see Plate VII.) : in each of these months 
the motion consists of a Sgure of two closed loops : the north end of the 
needle moves eastwards with little change of dip from about V^ r.it. 
till 9* or lO"" P.M., after which it turns westwards, and begins to 
ascend about 4i> a.m., orossing near its position at S'' p.m. ; thus 
forming an easl«ni loop, which is small compared with the western 
loop, excepting in December. After 6^ a.m., the north end of the 
needle having moved a little westwards, again descends, crossing a 
second time the afternoon track near S^ p.m. ; still moving westwards, 
it ascends abont 11" a.m. till it meets the position of l** p.m., thus 
completing the western loop. The eastern loop is not formed in 
March, the north «id of the needle not rising sufficiently high to 
oross the afternoon track. The change in the figure from February 
to March is very great ; in April and May the remains of the east- 
ern loop are still visible, but in June and July its position is indi- 
oated by a simple inflection in the figure ; in August and September 
the germ of the eastern loop becomes mora distinct, and in October 
the loop is actually formed. The transition in form from autumn to 
winter is quite gradual, unlike that from winter to spring. In the 



winter months, the principal or western loop is fonned bj the mo- 
tion from S** AM. till 5'^ p.u. ; in the months from April to ^ uguat, 
three-fourtha of the whole diurnal motion occur between 6^ jl.n.. and 
6''p.M., the remaining fourth forming a slightly inflected aide to each 
of the figures : it is this aide which is gradually twisted up to form the 
eastern loop of the winter months. 

It is evident that no proper comparison can be made of the areas 
of these figures on account of the involved forma in the winter 
months ; the areas, however, of the figures from April to August, 
differ very little. 

Perimeierg of the Figitreg, — The twisting of the perimeters, which 
renders a comparison of the areas of little value, doea not appear to 
affect the length of the motion, and this therefore Beems a fair sub- 
ject for examination. The following are the values of the angular 
motion, or length of the perimeter, for each month, as obtained ap- 
proximately from Plate VII. 

Jan. Fab. March. April. Ms;, June. 

fi''60 ff-ie ff-22 12'-18 12'-04 12'00 

July. Aug. Sept. Oct. Nov. Dec. 

ll'-56 ll'-64 IC-iS 9'-78 7'-22 5'-84 

December and January shew the least perimeters, April, May, and 
June, the greatest, though the perimeters for the months from April 
to August are nearly constant. 

Hourly Angular Motiona. — Having obtained the approximate 
motion from hour to hour for each of tie monthly figures, we find 
that, on the whole, they follow nearly the same law, that indicated 
in the following numbers, which are the means for each two hours 
of the hatirly motions from the 12 separate months. 

ii"" i4ii i«i> laii !*'■ iV" o"" V' f"" «'' sii ioii 
0'-13 0'-48 0''16 0'*62 1''19 l'-60 l'-34 1'08 0'-99 (y-eo 0'-fi7 0'-29 

These numbers give the following curious result ; — That the velo- 
city of motion of the north end of a magnet freely suspended in the 
direction of the magnetic force is a maximum when the sun makes its 
superior transit of the magnetic meridian (between lO"" and 11" a.m.), 
and a minimum when it makes its inferior transit of the same meridian 
(between lO"" and ll** p.m.). This result is the more curious that 
the epoch of the minimum velocity of the diurnal motion is an epoch 
of maximum disturbance ; and, in aa far as the declination is con- 
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cerned, the epoch of niaximum Telocity of the diurnal motion is also 
an epoch of minimum disturbance. 

When ne compare the results for the iiTegular disturbance, with 
reference to the separate elements of magnetic declination and mag- 
netic dip (see Ed. Trans., Vol; xix., Part 2), with the velocities of 
motion as deduced from these figures, we find, that wkmi the diurnal 
motion is most rapid the departures from the direction of that mo- 
tion are leatt, and when the diurnal motion is slowest the irregtHar 
departures from the hourly mean position are greatest. 

Thus, if we examine the mean disturbance of magnetic declina- 
tion for each hour, as deduced from two years' obserTations, we find 
it a maximum during the hours from 8 p.u. till 2 a.h. ; this is the 
period for which the motion of the needle is at once slowest and least 
as regards the declination ; about 21'' (referring to the figure for the 
year, see Plate VIII., Edin. Trans., Vol. xix., Part 2), the motion 
is most rapid and nearly altogether in declination, the minimam 
disturbance in declination occurs immediately before this hour; 
another and nearly equal minimum occurs under the analogous cir- 
cumstances about 6^ F.u. ; a secondary maximum occurring about 
Ih or 2'' P.M. 

If we approximate to the hourly mean disturbance of the m^netic 
dip by means of those deduced for the two components of force, we 
find the minimum to occur about 6*^7*' a.m., when the velocity of 
motion is considerable, and when almost wholly in the direction of 
dip ; the disturbance increases from that time till about 2" a.m., shew- 
ing a secondary minimum about I'' fm. and about 8'* p.m., at both 
of which times the direction of motion is chiefly that of dip : the 
maximum disturbance occurs from about 10'' p.m. till 3** a.m., during 
which period the velocity of motion is least. 

On the whole, then, the magnetic disturbance appears to be chiefly 
at right angles to the direction of the motion of the needle, and to 
be inversely as the velocity of motion. 

It is scarcely possible to connect the previous facts of area, 
perimeter, or velocity of motion with the laws of variation of tem- 
perature. In the mean for the whole year, the temperature changes 
most rapidly between 8* and S"" a.m. ; but it changes with nearly 
equal rapidity between 5** and 6'' p.m. There is no corresponding 
fact in the previous numbers. When we compare the variations of 
temperature with the variations of position for the suspended nu^- 
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net in the Bummei* months, we find the difference between the two 
classes of facts even more m&rked : in Bummer, the temperature 
changes most rapidly about T** a.m. and 7^ p.m., the change for May, 
June, and July, from 6''-8'' a.m., being + 3''-80. and from 6''-8'' 
P.U., being — 3°-S4 ; for the same months, the mean angular motion 
of the needle from 6'>-8>' A.M. = I'OO, from 9^-1 1"" a.m. s^-lS, 
and from SK-8^ p.m. =0''74. There is a diminution in the velo- 
city of the motion between I'' and 2*' f.m. ; there is also a slight 
diminution at the turning point, ff^—f^ p.m., and between 2^ and 3'' 
A.M. These diminutions appear to be connected with tlie fact, that 
they occur at turning points in the 6gure9. 

It may be remarked that the line representing the astrono- 
mical meridian, and passing through the centre of gravity of the 
perimeters of the figures, for the months during which the sun Is 
north of'the equator, also passes through the position of greatest velo- 
city, and nearly through that of least velocity, of the diurnal motion. 

General Form and Turning Points of the IHumal Motiont. 
— The general forms of the diurnal motion vary between rude el- 
lipses and circles. la the winter months, the principal portion, or 
loop of the figures, is elliptical, with the major axis horizontal ; near 
the equinoxes, the figure becomes somewhat circular, and in the 
midsummer mooths it again becomes rudely elliptical, with the major 
axis inclined about 20° or 30° west of the magnetic meridian. In 
the usual investigations of the conventional element of declination, it 
has been remarked, that the turning from the farthest westerly posi- 
tion occurs near the time of maximum temperature ; a coincidence 
which has been supposed to indicate a real connection, though there 
is no similar coincidence between the epoch of minimum tempera- 
tare, and the eastern turning point. If, however, wo examine the 
figures indicating the diurnal motions of a needle in its true position, 
such as those for the months of April, August, October, &o,, we 
might find it difficult to say where is a turning point and where 
not ; and it b difficult to see why the turning points at the extremi- 
ties of the horizontal diameters of these rude circles, or at the extremi- 
ties of a horizontal line, in the ruder ellipses, should be chosen, in 
preference to the turning points at the extremities of other lines 
drawn in the figures, as tests for a theory ; unless, indeed, it be ex- 
plained by tlie accident that a horizontal suspension of a magnetic 
needle, is a convenient one for observing a certain portion of the 
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motion of & magnet, which, independently of gravity, would rest in 
the direction of the magnetic force. 

It has been customary, however, to give theories of the cause of 
magitetical variationa, with reference solely to the diurnal variations 
of the magnetic declination (and not unfrequently with a rery indif- 
ferent knowledge of the facts with respect even to that element). I 
venture to say, that it will only be from a careful comparison of the 
whole facts relating to the motions of a freely suspended dipping 
needle, not for one place, but for different and distant portions of the 
earth's sur&ce, that a satisfactory theory will be obtained. The 
attempt to deduce one from a consideration of the declination varia- 
tions alone, can only be likened to a similar attempt with reference 
to planetary motions, the apparent position of the planet being stu- 
died without any relation to the direction or rate of motion of the 
place of observation. 

Dr Lloyd, who has done so much for magnetical science, - has 
lately brought forward a-diecussion of his declination observations, 
which he considers strongly in favour of the theory that the diurnal 
variations of magnetic declination are due to the sun's heating effect 
upon the earth, in opposition to the atmosphere. I venture also Ut 
offer my guess, founded upon a consideration of various meteorologi- 
cal facta, that it is in the atmosphere, and not the earth, that we shall 
Snd seated the secondary causes of magnetic variations. In the mean- 
time, it is facts that are wanted. 

It may be noticed, chiefly with reference to the months from 
March to October, that a line passing through the positions of noon 
and midnight, also passes through, or nearly through, the mean 
position, or the centre of gravity, each hour having equal weight : 
also a line passing through the positions, about four hours before, 
and four hours after noon, passes nearly through the centre of gravity 
of the perimeters ; the former of these lines lies nearly in the direction 
of the minor axis, the latter nearly in that of the major axis of the 
rude ellipses for the midsummer months. The horizontal line pass- 
ing through the centre of gravity also passes nearly through the 
positions of 1" a.m. and 1" p.m., which, therefore are the epochs of 

Angvlar DUtaneea bttvieen the Hourly Poaitiona from the Mean 
ofaU, and from the Undisturbed Days. — In order to render the 
following result intelligible, it must be stated that, after a careful 
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examination of each day's obserrations in the yeara 1844 and 1845, 
a serieB was selected, in each month, of days nearly unaffected by 
magnetic irregularity ; the diurnal variation was then obtained for 
these undisturbed days, and this was compared with the diurnal vari- 
ation deduced irom all the observationa ; the assumption being made 
that the mean for the whole 24 hours was unaffected by disturb- 
ance, the differences of the hourly values would evidently show the 
effect of disturbance on the hourly mean position. This assumption, 
it was found, must be as nearly as possible true for the magnetic 
declination, because the monthly means of the selected days differed 
little or nothing from tiiose of all the days ; this, however, is not the 
case for the element of dip, the disturbance appeared to affect the 
daily or monthly mean to a small extent. Confining myself here 
to the result for the year {referring to the volume of the Transac- 
tions for the partial results which vary with season) ; the following 
numbers indicate the displacement of the mean hourly positions by 
disturbance, upon the assumption that the centre of gravity for each 
figure is the same : — 

llh II"" is'' ISl" lO* Si'' 0*1 >'' .It «l> 8l> 10'' ISl" 
0-36 C-aS 0'-06 0'-I5 0'-27 O-'aO 0''23 C-Sl 0''30 0'-17 O-'Sl CM 0''35 

The diameter of the figure is little greater than 2''0. 

In the mean figure for the year (see Plate VIH. already referred 
to), minima occur at 4" a.m. and about 5^" p.m., the maximum occurs 
about 10'' P.U., and a maximum occurs between 8^ a.m. and 4^ p.m. 
If, making allowance for the effect of disturbance on the position of 
the centre of gravity with reference to dip, we suppose the centre of 
gravity of the dotted figure for the year, raised O'-IS on the line of 
mean declination, or that of the continuous figures lowered as much, 
we find the maximum effect of disturbance to occur about 10'' p.m. 
and lO** A.U., and the minimum effect about 4" a.m. and 5'' p.m. 
This result was obtained for the magnetic declination in 1844, and 
is given in the volume for that year. 

Moliotia with reference to the Moon's Hour-Angle. — These, as 
obtained from the means of all the lunations in the years 1844 and 
1845, and as deduced from winter lunations for 1845 only, are 
shewn in Plate VII. The resulting figures, especially that for the 
winter lunations of 1846, bear some resemblance to the diurnal mo- 
tion for the month of December. 
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ArROBA BOBEALia. 

A table of 184 surons Geen at Makeretono in years 1843 to 
1849 is given in pages IjizT.-lxxTiii. of Vol xix., Part 2 ; from thia 
table the following results have been obtained : — ' 

A very carefal outlook for aurone was kept throughout the whole 
period, but especially during the first fire years; an outlook warned 
by magnetic disturbance in circumstances unfavourable to the visi- 
bility of the meteor, and assisted by a practical acquaintance with the 
faintest auroral indications. In several cases, the auroral appear- 
ances were very faint ; these are entered in the table as '' Traces," 
and, in others, there was doubt whether the appearance was truly 
auroral ; these are indicated by " Trace 1 " It should be noted tbat, 
with the exception of the years 1844 and 1845, aurora were seldom 
looked for after midnight. 

Diurnal variation of freqveney of the Aurora Borealit. — The 
following are the numbers of times which aurorie were seen, at each 
hour, from 5'' p.m. till b^ a.m., for the whole period — referring to 
the printed tables for the numbers for each season. 

Hoar. fi'' &" 1^ 8^ 9^ 10'' 11>' 12'' 13* 14'' 15" 16'' 17" 

No., 5 19 45 57 91 75 50 37 27 13 11 3 3 

The greatest number of aurone were seen at 6^ p.h. ; this result 
is independent of the effect of twilight, since 9'' p.m. is also the 
hour of maximum frequency for the winter months. This hour 
is nearly the hour of maximum disturbance for the magnetic de- 
clination and dip ; as, however, the maximum disturbance of the 
total magnetic force and a maximum of the magnetic dip appear to 
occur about 5** p.u., this also may be an epoch of maximum fre- 
quency or intensity, though this can only be determined in higher 
latitudes. It should also be remarked, that, since the epoch of 
maximum disturbance varies with season, so, therefore, it is probable 
will that of frequency of the aurora ; some traces of this may be de- 
duced from tha previous table. In the winter quarter, November- 
January, four-fifths of the times at which aurora were seen were for 
the hours before 10^ p.m., whereas in the spring quarter there were 
only three-fifths seen before 10" p.m. 

Annual Variation i>f frequency of the Aurora Borealis. — The 
first line following contains the numbers of auroree observed in each 
month during the six complete years 1843-8, and the second line 
gives the numbers of hours at which the aurone were seen. 



Jul. Feb. MKTCb. April. Kay. June. July. Aug. &ept. Oct. Nov. Dec. 
16 16 26 14 6 7 13 27 23 11 

SO 63 65 43 8 10 32 44 58 38 
The gteateet number of aurone were obserred in March for the first 
BIX montha, and in October for the last six months of the year : 
none were observed in Juno and July. When the six months of 
1849 are included, the number for February is 26, and for March, 
28. The law of yisible frequency of the aurora is the same as that 
deduced already for magnetic disturbance ; namely, maxima near the 
equinoxes, and minima near the solstices, the minimum at the 
summer solstice being the principal. As, however, the shortness of 
night during the summer months must diminish the number of 
visible auroree, it is by no means certain from these numbers that a 
minimum occurs at the summer solstice; the fact of the minimum 
at the winter solstice is involved in no such difficulty. If we could 
assume that the aurorte had the same diurnal law of frequency at 
all seasons of the year, tho existence of the summer minimum could 
be satisfactorily determined, by comparing the numbers of times 
which aurorte were seen at the five hours, 10** F.M.-2'' a.m., during 
which (even in the months of August and May) there is little twi- 
light to extinguish aurom. The numbers are as follow, for these 
five hours in each month of the years 1843—8 : — 

Jan. Feb. March, April. May. June. July. Aug. Sept. Oct. Noi. Dec 

IS 24 38 31 8 9 14 16 18 12 
From these it is evident that the numbers in May and August are 
certainly less than for April and September ; but it has been already 
mentioned as probable that the diurnal law of frequency varies with 
season, of which, indeed, a proof is to he found in the great excess 
of the numbers above for the spring months, compared with those 
for the autumn months, shewing the later epoch of the maximum 
frequency in the former. An examination, however, of tho table for 
the disturbance of the niagnetia declination (Table 18, Tol. xix,, 
Fart 2), will shew that, though the maximum disturbance occurs after 
midnight, in the months of May, June, and July; yet in August and 
tho two following months it occurs about lO'' p.m., so that there can 
be no doubt of the loss number for August than for September and 
October, if there should be a doubt in the case of May compared 
with April. The difference, however, even in the latter case is too 
great to be explained by any slight shift of tho epoch of maximum 
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frequency in the two monthB. Upon the whole, it appears certain 
that a minimum of actual as well as of visible frequency occurs in 
summer ; a result quite in accordance with that for the amount of 
mimetic disturbance, which accordance ia sufficientlj close to per* 
mit us to complete it, by assuming that the number of aurorse is a 
principal minimum in summer. 

It has been stated in the volume for 1844, p. 401, that this result 
was long ago obtained by* Mairan ; this statement, made chiefly on 
the authority of Eeemtz and Hansteen, is not quite accurate. It is 
true that Mairan's numbers give a rough indication of the law, as 
will be Been below ; but when it is remembered that his table in- 
cludes all the observations (229) of which he could find a record for 
upwards 1000 years, it will be evident, that the conclusion that a 
greater number of aurofEe occurred at both equinoxes than at the 
winter solstice would have been hasty ; this conclusion, however, is 
not made by Mairan, and, though he has combined the numbers of 
aurone in a great variety of ways, he has made no combination ex- 
hibiting this fact. It did not enter into the necessities of his theory 
(that aurone are the product of the solar atmosphere) to shew that a 
greater number of aurorce happened in the northern hemisphere M 
the vernal equinox than at the winter solstice ; he shews, indeed, that 
the number for one equinox ia, and, in accordance with his theory, 
ought to be, greater than for the other. Some other philosopher has 
the merit of first pointing out this fact. 

The following are the numbers of auroree by Mairan (Traits Phy- 
sique et Historique de I'Aurore Boreale, par M. de Mairan, 1733, 
p. 199} ; by K-semtz (Complete Course of Meteorology, translation 
by Walker, p. 468) ; and by Hansteen (Mem. de I'Acad. Roy. de 
Belgique, t. XX., p. 117). 





Jllll.JF8b. 


Mw 


-• 


M.J. 


J... 


Jul,. 


AaK 


Sept. 


o^ 


N«. 


Deo. 


Sun.. 


Kmiatz, . 
Hansteen, . 
J. A. Broun. 
Sumoflutf 

tbrw, ; 


21 

2S9 
£9 
22 

280 


27 
307 
31 
26 
364 


22 
440 
47 
28 
615 


12 
312 
34 

16 
362 


1 
181 

6 
192 


6fi 



65 


i 

87 


9 
217 
17 

7 
241 


34 

406 
35 
16 

456 


497 
33 

29 
659 


26 
286 
34 
23 
342 


16 
226 
23 
11 
259 


229 
3263 

286 
184 
3722 



Mairan's numbers are probably included by Keemtz ; a few of the 
auroree, included in M. Hansteen's list, are identical with those in 
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Variation of Frequena/ of the Attrora BoreaUt wth, the MootCt 
Age. — This investigation is evidently beset with considerable diffi- 
eulty, since the moonlight existing nearly extinguishes the appear- 
ancea of all the &inter class of auroree, and it renders the faintest 
wholly inrisible ; the careful watch, however, which was kept far 
auroral appearances at Makerstoun, probably renders the table given 
in the Transactions better fitted for such a question than any pre- 
vious series of observations. 

It should be remarked, that the latitude of Makerstoun, or perhaps 
even a lower latitude, is better fitted for this investigation, than much 
higher latitudes ; at least this is the case as long as only frequency 
of visibility can be considered. The French Commiegion du Nord, 
daring their stay in Lapland, found auroras existing, or probably ex- 
isting, almost every night. In such places variation of frequency 
there is none, and variation of intensity alone remains for investiga- 
tion. It. is obvious, that till some better mode of measuring this in- 
tensity can be devised for these high latitudes, we are forced to per- 
form this operation in a rude manner, by moving to lower latitudes, 
where the fainter aurora become invisible, and where, therefore, fre- 
quency is a test of intensity beyond a certain limit. 

Combining the numbers of auroree obaerved at each day of the 
moon's age into six groups of 6 days (the first group, 4J days), we 
find the average number of aurora for one day of the moon's age in 
each group as follows, from the 8J years' obserTations : — 

Moon'i ^B. SS-"— 2^ Sii— 7* e^— 12< IS'' —17* 18*— 22^ 23*— 27' 
Number. 5-8 S'Z 3'6 fl-0 10-2 S-6 

Did aurorse occur indifferently at all ^es of the moon, we should 
expect to see the greatest number at conjunction, and the least num- 
ber at opposition ; this, however, is not the case, the greatest num- 
ber was seen about two days before the end of the third quarter, and 
the least number about two days after the first quarter, or the visible 
maximum and minimum occurrod at times equidistant from the 
epoch of opposition. The frequency of aurorse, therefore, is a func- 
tion of the moon's ago. In order to determine the actual law, we 
may consider the probable effect of moonlight in obliterating the au- 
roral appearances ; remarking, first, that 9^ p.m. is the epoch of 
maximum frequency for the aurora, and that upwards; of five-sixths 
are seen before midnight. When the moon is about three days old, 
in the months from September to March, it b^ns to set sufficiently 
VOL. ir. 2 G 
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late, and to have sufficient light to render the earlier of the faint 
aurone invisible; about the end of the first quarter, it A06& not set 
till midnight, and thus shines throughout the period of the occurrence 
of five-sixths of the aurorsej afterwards it increaees ia brightness, 
and the maximum effect in extinguishing faint aurone is evidentlj 
attained at opposition, when the moon begins to rise late enough to 
allow the earlier aurorea to be Tisibte ; towards the end of the third 
quarter, when the moon does not rise till midnight, it is also evident 
that the number of faint aurorie rendered invisible must be very 
small. From the beginning of the fourth quarter, therefore, till 
conjunction, the numbers leen will obey nearly the true law of fre- 
quency ; and ax the visible masimuni occurred before the end of the 
third quarter, the true maximum must have occurred even nearer 
to opposition. On the whole, it appears very certain, that the hy- 
pothesis of an actual maximum of frequency at opposition, and mi- 
nimum at conjunction, is satisfied by the previous numbers of aurorte, 
seen under the conditions of the varying duration of moonlight for 
the hours of maximum frequency. This hypothesis is in unison 
with the lavr of magnetic disturbance, which is a maximum at oppo- 
sition, and a minimum at conjunction. 

Note on the JTteory of the Aurora. 

Although temptations to frame hypotheses liave been avoided 
hitherto, I cannot refrain from repeating here the opinion, that the 
phenomena of the aurora boreahs are chiefiy optical. 

After watching the various phases of the aurora for some years, 
the hypothesis of self-luminous beams and arches appeared to me 
unsatisfactory ; and the strongest argument in its favour, that ob- 
tained from the computed height of the auroral arches, seemed of a 
very doubtful character. I was quite prepared, therefore, to adopt 
the idea, first I believe proposed by M. Morlet- to the French Aca- 
demy, in May 1847, that the auroral arch is an optical phenomenon 
of position. M. Morlet has pointed out that the arch appears gene- 
I'ally as a segment of a circle ; whereas, in these latitudes, it ought 
invariably to appear as the segment of an ellipse, if the hypothesis 
be true of a I'eal luminous ring, with its centre on the continuation 
of the magnetic pole. He has also, among many other very obvious 
objections to that hypothesis, shewn that the summit of the arch is 
generally in the magnetic meridian of the place, the plane of which 
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rarely passes through the m^netic pole, and seldom paaaes throu^ 
the same point, for three different places. I have, however, felt even 
more persuaded that the aurora is, partly at least, an optical phe- 
nomenon, from a consideration of that phase of the aurora constituting 
the corona horealis, a persuasion that I stated in the Literary Gazette 
of the time, in giving an account of the beautiful corona of October 
24, 1847. 

Mairan, and, mora lately, Dalton, have explained this phase of 
the aurora by a hypothesis of polar beams, long fiery rods of solar 
atmosphere, according to the one, of red-hot ferruginous particles, 
according to the other, seen in perspective, as they lie in the direc- 
Uon of the magnetic force. A little aoqutuntanoe with the pheno- 
menon — the rushing and tilting of the beams against each other, 
one beam occasionally rising from the horizon, passing through the 
centre of the crown and beyond it — would shew the improbability of 
this hypothesis. I am persuaded, that the phenomena of the corona 
borealis is produced in a narrow horizontal stratum of the earth's 
atmosphere. Thanks to the discoveries of Dr Farailay, we do not 
require a ferruginous sea, in order to have polarized particles ; the 
watery crystals that inhabit the upper regions of the atmosphere can 
themselves assume a polar state, determined by the passage of elec- 
tric currents ; and we have only to complete this fact by a hypothesis 
of luminous electric discha^s seen refracted by these crystals, the 
position of visibility of the refracted rays depending on the angles of 
the crystals, and the deflections from the direction of the magnetic 
force which they suffer, by the electric currents. Such a hypothesis, 
which occurs at once when an optical phenomenon has to be ac- 
counted for, would explain these remarkable auroral clouds, so often 
seen in connection with the aurara itself; it would also serve to explain 
the appearance of the arch at certain altitudes, loner for lower alti- 
tudes, det«rmined by the position of the source of light, direction of 
the magnetic force at the place, and the effect of the electric current 
in deflecting the crystals. The crystals successively deflected by 
electric currents would also exhibit the rushing pencils or beams. 

It need scarcely be remarked, that difTercntty formed crystals 
might give rise to different phases of the phenomenon ; while reflec- 
tion might be combined with refraction in certain cases, especially in 
the case of arches seen south of the anti-dip. Such a hypothesis 
evidently assumes a source of light, independent of these optical re- 
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miltantB, and the puUationa seen in many aurora may be real lu- 
minositiea. 

It is hazardous, in the present iU-arranged state of auroral abser- 
vation, to offer so rude a sketch of a new hypotbasis, although we 
may suffer a oonsiderable defeat in very good company. 

Since the previous note was written, I find that 91. Uorlet has 
published a theory of the auroral arch (Ann. de Ch., t. xxvii., 3me 
S^rie). The ideas above were stated by me two years ago, to differ- 
ent persons. 

The following Donfttione to the Library were annonnced ; 

Transactions of the Beyal Scottish Society of Arts. Vol. III., 

Part 4. 8to. — By the Society. 
Journal of the Asiatic Society ef Bengal. Edited by the Secretaries. 

N. S. No. 32. evo.~By the Society. 
Annali di Fisica dell' Abbate Francesco Car. Zantedeschi. Fasci- 

colo 4. 6to. — By the Author. 
Quarterly Journal of the Chemical Society. So. 9. 8to. — By the 

Society. 
Scheikundige Onderzoekingen gedasn in het Laboratorium der 

TTtrechtsche HoogeschooL S'^ DeeL 6th Stuk. Syo. — By the 

Univernty. 
Bulletin de la Sod6t6 de Geographic. 3<n>Sfoie. Tom. 12'°«. 1849. 

8to. — By the Sodety. 



BREATUM, 
Vol. IL, No. 33, page 206, UnB 12 from bottom, 
hese daU ore (1.)," Ac., read " TbMe data are (1.), The known ejcpMi- 
1 of waUr is AmiiDgi (2.), the known qoantity of heat which 
omea laUnt in the melting of ice ; and (3.), The quantity of work 
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